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This Invention is directed to compounds of formula (I) and the pharrnaceutk^ry -acceptable salts thereof, where the aubstiments are 
as defined in the Spec ific ation, which are growth hormone scexetagogues and which increase the level of e n do g eno us growth hormone. 
The compounds of this invention are useful tor the treatment and prevention of osteoporosis, enngrstive heart raflmo, frailly associated 
with aging, obesity, accelerating hone fracture repair, attenuating protein cataboBc response after a major operation, redwing c ac h e xia and 
protein loss due to chronic flhwias, accelerating wound healing, or accelerating the recovery of tun patients or p a t ie nts having undergo 
major surgery; improving muscle strength, mobility, maintenance of skin thickness, metabolic homeostasis or renal homeostasis. The 
compounds of the present invention are also useful in treating osteoporosis when used In comb inaii no wife: a ttspboaphnnate compound 
such as alendronate; estrogen, premarm , and optionally progesterone; an estr o gen agonist or antagonist; or calcitonin, and pharmaceutical 
c ompostn npj useful thereto. Rniher, the present invention is directed to pharmaceutical compositions useful for increasing the endogenous 
production or release of growth hormone in a human or other animal which comprises an effective amount of a cornpoend of the present 
Invention and a growth hnxrnone secretogogue selected from GHRP-6, Hexarelln, OHRP-1. growth hormone releasing rector (CRF), IGF-l, 
IGP-2 or B-RT920L The invention is also directed to uuennedlates useful In the preparation of compounds of formula (IX 
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5 GROWTH-HORMONE SECRET AGW5UES 

This invention relates to dipeptide compounds which are growth hormone 
secretogogues and are useful for the treatment and prevention of osteoporosis. 

Background of the Invention 

Growth hormone (GH), which is secreted from the pituitary gland, stimulates 
10 growth of all tissues of the body that are capable of growing. In addition, growth 
hormone is known to have the following basic effects on the metabolic process of the 
body. 

1. Increased rate of protein synthesis in substantially all cells of the 
body; 

15 2. Decreased rate of carbohydrate utilization in cells of the body; 

3. Increased mobifization of free fatty adds and use of fatty acids for 
energy. 

Deficiency in growth hormone results in a variety of medical disorders. In 
children, it causes dwarfism. In adults, the consequences of acquired GH deficiency 

20 include profound reduction in lean body mass and concomitant Increase in total body 
fat, particularly in the truncal region. Decreased skeletal and cardiac muscle mass 
and miracle strength lead to a significant reduction in exercise capacity. Bone 
density is also reduced. Administration of exogenous growth hormone has been 
shown to reverse many of the metabolic changes. Additional benefits of therapy 

25 have Included reduction In LDL cholesterol and improved psychological well-being. 

In cases where increased levels of growth hormone were desired, the 
problem was generally solved by providing exogenous growth hormone or by 
administering an agent which stimulated growth hormone production and/or release. 
In either case the peptidyf nature of the compound necessitated that H be 

30 administered by injection. Initially the source of growth hormone was the extraction 
of the pituitary glands of cadavers. This resulted in an expensive product and 
carried with It the risk that a disease associated with the source of the pituitary gland 
could be transmitted to the recipient of the growth hormone (e.g.. Jacob-Creutzfeld 
disease). Recently, recombinant growth hormone has become available which, whOe 

35 no longer carrying any risk of disease transmission, is stfll a very expensive product 
which must be given by Injection or by a nasal spray. 

Most GH deficiencies are caused by defects in GH release, not primary 
defects in pituitary synthesis of GH. Therefore, an alternative strategy for 
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normalizing serum GH levels is by stimulating its release from somatotrophs. 
Increasing GH secretion can be achieved by stimulating or inhibiting various 
neurotransmitter systems in the brain and hypothalamus. As a result, the 
development of synthetic growth hormone-releasing agents to stimulate pituitary GH 

5 secretion are being pursued, and may have several advantages over expensive and 
inconvenient GH replacement therapy. By acting along physiologic regulatory 
pathways, the most desirable agents would stimulate pulsatile GH secretion, and 
excessive levels of GH that have been associated with the undesirable side effects 
of exogenous GH administration would be avoided by virtue of intact negative 

10 feedback loops. 

Physiologic and pharmacologic stimulators of GH secretion includ8 argirrine, 
L-3,4^ihydroxyphenytalantne (L-OOPA), glucagon, vasopressin, and insulin induced 
hypoglycemia, as well as activities such as sleep and exercise, indirectly cause 
growth hormone to be released from the pituitary by acting in some fashion on the 

15 hypothalamus perhaps either to decrease somatostatin secretion or to increase the 
secretion of the known secretagogue growth hormone releasing factor (GHRF) or an 
unknown endogenous growth hormone-releasing hormone or all of these. 

Other compounds have been developed which stimulate the release of 
endogenous growth hormone such as analogous peptidyl compounds related to GRF 

20 or the peptides of U.S. Patent 4,411,890. These peptides, while considerably 
smaller than growth hormones are still susceptible to various proteases. As with 
most peptides, their potential for oral bioavailability is low. WO 94/13696 refers to 
certain spiropiperidin.es and homologies which promote release of growth hormone. 
Preferred compounds are of the general structure shown below. 

25 
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The compounds of WO 94/1 1012 and WO 94/13695 are reported to be useful 
in the treatment of osteoporosis in combination with parathyroid hormone or a 
bi&phosphonate. 

Summary ofthe Invention 
This Invention provides compounds of the formula: 

0 




(0 

the racemic-cflastereomeric mixtures and optical isomers of said compounds and the 
pharmaceuticaJly-acceptable salts and prodrugs thereof, 
10 wherein 
eisOoM; 

n and w are each independently 0, 1 or 2. provided that wand n cannot both beO at 
the same lime; 
Y is oxygen or sulfur; 
15 R 1 Is hydrogen, -CN, -(CH^NfX^CPJX 6 . -(CH 2 ) q N(X^)C(0)(CHa)rA , i 

-(CHJqNtX^SO^CH^ 1 , ^CH^N^SOiX 6 , -(CHjJgNO^C^NpC^tCHjJrA 1 , 
-(Cry^pC^CfONP^tX 6 ). -(CH 2 )qC(0)N()C 3 )(X 6 ) i -{CH^CCOJNpC^CCH^ 1 , 
KCH^C^OX 6 , HCHj^C^OtCH^ 1 , -(CH^OX 6 , HCH^OCtOpC 6 , 
-(CH^OCtOMOWrA 1 , -(CH^OCtOJNP^CCrWpA 1 . KCH 2 ) q OC(0)NpC 6 )()C 6 ) l 
20 KCH^CtOJX 6 . -(CH^CCOXCrWrA 1 , KCH^X^OJOX 9 , 

KCHj^pC^OaNp^pC 6 ), KCH^SfOWC 8 , HC^tQUPHAA 1 . 
-(Ci-Cio)ancyf, -{CKWrA 1 , -(CH^CrCJcydoalkyU KCH a ) q -YMtn-QOalkyl f 
-(CHaVY'KCHaJrA 1 or^CH^Y^fCHaHCrCrJcycloaUcyl; 

where the alkyl and cydeatkyt groups In the definition of R 1 are optionally 
25 substituted with (d-C^aikyi, hydroxy!. (C r C 4 )alkoxy, carboxyl, -CONN* 

-S(OUCrCe)aikyl, -COa^-C^M ester, 1H4etrazol^yl or 1, 2 or 3 fluoro; 
Y 1 Is O, S(0) mi -C^NX 6 -, -CH=CH-, -CeO, -N(X°)C(0)-, -C^NX 6 -, 
-C<0)0-, -OCfOJNpC 9 )- or -OC(0h 
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5 



qis 0,1. 2, 3 or 4; 
t is 0,1, 2 or 3; 

said (CH 2 ) q group and (CH 2 ), group may each be optionally substituted with 
hydroxy!, (C^atkoxy, carboxyl, -CONH* -SfOUC-CeJalkyl. 
-COa^-C^aBcyl ester, 1H-tetrazol-5^y1, 1 f 2 or 3 fluoro, or 1 or 2 (C r 



CJalkyi; 

R 2 is hydrogen, (C^alkyl, -(CVCsJalkyKCa-CaJcycloal^l, -{Ct-C^Dcyl-A 1 or A 1 ; 
where the alky) groups and the cydoalkyl groups in the definition of R 2 are optionally 
substituted with hydroxyl, -C(0)OX e , -CCONpC^fX 8 ), -Npfipc*). 

10 -S(0)„(CrCe)alkyl, -C<0)A\ -CfOJPC 6 ), CF 3l CN or 1, 2 or 3 halogen; 
R 3 is A 1 , (C,-C 10 )alkyl. -(Ci-CaJalkyLA 1 . ^C^aJkyKCVCr^oaiky!. 
KC^alkyWC^Cj-Cdalkyl, ^C^alky^X^Ca^alkyl-A 1 or 
^C^aJal^X^C^sJalWCrCT^oailcyl; 

where the aikyl groups in the definition of R 3 are optionally substituted with, - 

15 S(OUC-C e )ancyl. -CfOJOX 3 , 1 , 2, 3, 4 or 5 halogens, or 1, 2 or 3 OX 3 ; 

X 1 Is O t S(0) mi -N(X 2 )C(OK -C(0)N<X 2 h -OC(OK -C(0)0-, -CX 2 =CX 2 -. 
-N(X 2 )C(0)0-, -OC(0)N(X 2 )- or -C=C-; 
R 4 is hydrogen, ((^-C^alkyl or (CrC 7 )cycloalkyl, or R 4 is taken together with R 3 and 
the carbon atom to which they are attached and form (C^-C 7 )cydoalkyl, (Cy 

20 C 7 )cycloalkenyl, a partially saturated or fully saturated 4- to 8-membered ring having 
1 to 4 heteroatoms independently selected from the group consisting of oxygen, 
sulfur and nitrogen, or is a tricyclic ring system consisting of a partially saturated or 
fully saturated 5- or 6-membered ring, fused to a partially saturated, fully unsaturated 
or fully saturated 5- or S-membered ring, optionally having 1 to 4 heteroatoms 

25 independently selected from the group consisting of nitrogen, sulfur and oxygen; 

X 4 is hydrogen or (Ct-Ce)alkyl or X 4 is taken together with R 4 and the nitrogen atom 
to which X 4 Is attached and the carbon atom to which R 4 is attached and form a five 
to seven membered ring; 



30 
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X 5 and X 63 are each independently selected from the group consisting of 
hydrogen, triflubromethyl, A 1 and optionally substituted (Ci-Cs^lkyt; 

the optionally substituted (C^Jalkyl in the definition of X s and X 5 * Is 
optionally substituted with a substrtuent selected from the group 
5 consisting of A 1 . OX 2 , -S(0) m <C,-C6)alkyl, -C(0)OX 2 , 

(Ca-CrJcydoaOcyl, -N(X 2 )(X 2 ) and -C(0)N(X a )(X 2 ); 
or the carbon bearing X 9 or X 5 * forms one or two alkytene bridges with the 
nitrogen atom bearing R 7 and R B wherein each aikylene bridge contains 1 to 
5 carbon atoms, provided that when one aikylene bridge is formed then X 9 or 
10 X 6 * but not both may be on the carbon atom and R 7 or R 8 but not both may 

be on the nitrogen atom and further provided that when two aikylene bridges 
are formed then X s and X s * cannot be on the carbon atom and R 7 and R 6 
cannot be on the nitrogen atom; 

or X 9 is taken together with X s * and the carbon atom to which they are 
15 attached and form a partially saturated or fuDy saturated 3- to 7-memberad 

ring, or a partially saturated or fully saturated 4- to 8-membered ring having 1 
to 4 heteroatoms independently selected from the group consisting of 
oxygen, sutfur ami nitrogen; 

or X s ts taken together with X 5 * and the carbon atom to which they are 
20 attached and form a tricyclic ring system consisting of a partially saturated or 

fuJly saturated 5- or 6-membered ring, optionally having 1 or 2 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and 
oxygen, fused to a partially saturated, hilly saturated or fully unsaturated 5- or 
6-membered ring, optionally having 1 to 4 heteroatoms independently 
25 " selected from the group consisting of nitrogen, sutfur and oxygen; 

Z 1 is a bond, O or N-X 2 , provided that when e and b are both 0 then Z 1 is not 
N-X 2 or O; 

R 7 and R 8 are Independently hydrogen or optionaBy substituted (C 1 -C e )aHcyl; 

where the optionally substituted (d-C^alkyl in the definition of R 7 and R 5 is 
30 optionally independently substituted with A 1 , -C(0)O-{Ci-Ce)alkyl, 

^(OWCi-Cayatkyl, 1 to 5 halogens, 1 to 3 hydroxy, 1 to 3 -OC(DXCr 

C 10 )alkyl or 1 to 3 (d^alkoxy; or 
R 7 and R* can be taken together to form KCH^-MCHa),-; 
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where L is C(X 2 )(X 2 ), SfOU or N(X 2 ); 
A 1 for each occurrence is independently (CrCyJcycloalkenyl, phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
5 oxygen, sulfur and nitrogen, a bicydic ring system consisting of a partially saturated, 
fully unsaturated or fully saturated 6- or 6-membered ring, optionally having 1 to 4 
heteroatoms Independently selected from the group consisting of nitrogen, sulfur and 
oxygen, fused to a partially saturated, fully saturated or fully unsaturated 5- or 6- 
membered ring, optionally having 1 to 4 heteroatoms independently selected from 
10 the group consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence is independently optionally substituted, m one or 
optionally both rings If A 1 Is a bfcycfic ring system, with up to three 
substttuents, each substituent independently selected from the group 
consisting of F, a, Br, I, OCF a . OCF 2 H, CF 3 , CH*. OCKa. -OX 6 , 
15 -CfONP^pC 6 ), -CfOOX 8 , oxo, (C^^itm, cyano, benzyl, 

^(OUCrCeJalkyl, 1H-tetrazol-5-yl, phenyl, phenoxy, phenylattcytoxy, 
hatophenyl, methytenedioxy, -Np^pC 6 ), -NfX^CfOXX 6 ). -SOjNPC^PC 6 ), 
-NCX^SOrphenyl, -NpfisCfeX*, -CONX^X 12 , -SOjNX^X 12 . -NX'SOjX 12 , 
-NX'CONX'V 2 , -NX'sOiNX'V 2 , -NXfetOX 12 , imidazolyl, thiazolyt or 
20 tetrazolyl, provided that if A 1 is optionally substituted with methytenecfioxy 

then it can only be substituted with one methylenedbxy; 

where X 11 is hydrogen or optionally substituted (Ct-Gs)alkyfc 

the optionally substituted (C^aikyl defined for X 11 is 
optionally independently substituted with phenyl, phenoxy, (C r 
25 Ce)alkoxycarbony1, -S(OUCi-C 6 )aIkyl 1 to 5 halogens, 1 to 3 

hydroxy, 1 to 3 (C,-d 0 )aIkanoylaxy or 1 to 3 (Cj-CaJalkoxy; 
X 12 Is hydrogen, (C t: Ce)alkyl, phenyl, thiazolyt, imidazolyl, furyl or 
tWenyl, provided that when X 12 is not hydrogen, X 12 is optionally 
substituted with one to three substituerrts Independently selected from 
30 the group consisting of CI. F, CH3, OCH* GCF 3 and CF 3 ; 

or X 11 and X 12 are taken together to form -(CHaJri-^CHaV; 
L 1 is C(X 2 )(X 2 ), O, SfOU or N(X 2 ); 
r for each occurrence is independently 1, 2 or 3; 
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X 2 for each occurrence is independently hydrogen, optionally substituted (d- 
C fl )alkyi, or optionally substituted (CrC 7 )cyctoalkyt, where the optionally substituted 
(CrCe)a!kyJ and optionally substituted (Ca-CrJcyctoalkyl in the definition of X 2 are 
optionally independently substituted with -S(0) m (C,-Ce)aUcyl. -C(O)0X 3 , 1 to 5 

5 halogens or 1 to 3 OX 9 ; 

X 3 for each occurrence is independently hydrogen or (Ct-Ce)alkyl; 
X 6 is independently hydrogen, optionally substituted (CrCJalkyl. (C r C6)halogenated 
alkyl, optionally substituted (Cy-C^cydoaltcyl, (Cj-CrHialogenatedcydoalkyl, whona 
optionally substituted (CrCa)alkyl and optionally substituted (CydJcydoalkyl in the 

10 definition of X 6 is optionally independently substituted by 1 or 2 (Cn-C^ltyl. 
hydroxyl, (d-CJalkoxy, carboxyt, CONHa, -S(OUCrCe)afkyt, carboxytate (C,- 
C 4 )alky I ester, or 1 H-tetrazol-5-y I; or 

when there are two X 6 groups on one atom and both X 6 are independently (C,- 
Cfl)alkyi, the two (CrC8)afkyl groups may be optionally joined and, together with the 
15 atom to which the two X 6 groups are attached, form a 4- to 9- membered ring 
optionally having oxygen, sulfur or NX 7 ; 

X 7 is hydrogen or (d-C^alkyl optionally substituted with hydroxy!; and 
. m for each occurrence is independently 0, 1 or 2; 
with the proviso that: 

20 X 6 and X 12 cannot be hydrogen when it is attached to C(O) or SOj in the form 
CtOJX 6 , C(0)X t2 , SOjX 6 or SOjX 12 ; and 

when R 6 is a bond then L is N(X*) and each r in the definition -(CHJrWCHaV is 
independently 2 or 3. 



A preferred group of compounds, designated the "A Group", contains those 



25 compounds having the formula I as shown hereinabove wherein X 4 is hydrogen; R 4 
is hydrogen or methyl; R 7 is hydrogen or (C 1 -C 3 )alkyl; R* is hydrogen or (d-dJalkyl 
optionally substituted wfth one or two hydroxy! groups; 



X s and X te are each independently hydrogen, trifluoromethyl, phenyl, optionally 
30 substituted (d-GJalkyl; 




R«is 



(CHa) a {CHa) b 



where Z 1 is a bond and a Is 0 or 1; 
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where the optionally substituted (Ci-CeJalkyI is optionally substituted with 
OX*, imidazolyl, phenyl, Indolyl, p-hydroxyphenyl, (Cs-CrJcydoalkyl, 
^(OUCi-CaJalkyl, -N(X 2 )(X 2 ) or -C<0)N(X 2 )(X 2 ); 

or X 5 and R 7 are taken together to form a (C n -C 5 )alkylene bridge, and the other 
5 substituents not defined for the 'A Group" compounds are as defined for formula (I) 

hereinabove. 

A group of compounds, which is preferred among the "A Group" of 
compounds, designated the 'B Group 0 , contains those compounds of the "A Group", 
having the formula I as shown hereinabove, wherein b is 0; X s and X 58 are each 
10 Independently hydrogen, (CrC^aJkyl or hydroxy(C 1 -C 3 )al)cyl; R 3 is selected from the 
group consisting of 1-lndolyl-CHr, 2-indotyt-CHr. 3-indotyl-CHr, 1-raphthyVCH r , 2- 
naphthyl-CHr, 1-benzonidazolyt-CHr, 2-benzimidazolyl-CHr. phenyKd-CjJalkyh 
a-pyrtdyHCi-C^alkyl-. 3i>yridyHCi-C4)alkyK ^yridyKCi^JalkyJ., phenyt-CHrS- 
CHr. mienyKCi-C4)alJcyK phenyKCcpCaJaBcyf-OCHr. phenyWSHj-O^henyKCHr. 
15 and 34)enzothienyl-CHr; 

where the ary) portion(s) of the groups defined for R 3 are optionally 
substituted with one to three substituents, each substituent being 
independently selected from the group consisting of memytenedioxy, F, CI, 
CH* OCH3, OCF,, OCF 2 H and CF 3 . 
20 A group of compounds, which is preferred among the *B Group" of 

compounds, designated the *C Group 0 , contain those compounds of the "B Group", 
having the formula I as shown hereinabove, wherein R 4 is hydrogen; a Is 0; n is 1 or 
2; w is 0 or 1; X s and X s * are each independently, hydrogen, methyl or 
hydroxymethyi, provided that when X s is hydrogen then X** Is' not hydrogen; 
25 R 7 and R 6 are each hydrogen; and 

R 3 is phenyl-CHrO-CHr, phenyl-CHrS-CHr, 1-naphthyl-CHr, 2-naphthyl-CHr. 
phenyHCHaVor^ndofyWDKr; 

where the aryt portion of the groups defined for R 9 is optionally substituted 
with one to three substituents, each 6ubstituent being independently selected 
30 from the group consisting of ffuoro, cWoro, methyl, OCH 3 , OCF^ OCF 3 and 
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A group of compounds, which is preferred among the "C Group" of 
compounds, designated the "0 Group", contains those compounds of the "C Group" , 
having the formula I as shown hereinabove, wherein R 1 is -{CH 2 )rA 1 , 
-{CH 2 ) q -(CVCT)cydoa«cyl or (C 1 -C 10 )alicyt; 
5 where A 1 in the definition of R 1 ts optionally substituted with one to three 

substituents, each substituent being independently selected from the group 
consisting of fluoro, chioro, methyl. OCH3, OCF£\. OCF 3 and CF 3 ; 
the cycloalkyl and alkyl groups in the definition of R 1 are optionally substituted 
with (Cn-CJalkyl, hydroxyl, (CrC 4 }aikoxy. carboxyl, CONH2, 
10 -StOJ^C^alkyl, -CQrfCrC^alkyl ester, 1H-tetraroK5.yl or 1 to 3 fluoro; 

Y is O; H 2 is hydrogen, KCo-CJalky^-CaJcycioalkyl, phenyl or (C,-Cfi)allcyl where 
the (d-COalkyl group is optionally substituted with hydroxyl, -CF 3 or 1 to 3 halogen. 

A group of compounds, which is preferred among the "D Group" of 
compounds, designated the "E Group", contains those compounds of the *D Group" 
15 wherein w is 0 and n is 1. 

Another group of compounds, which is preferred among the "D Group" of 
compounds, designated the "P Group", are those compounds of the "D Group", 
having the formula I as shown hereinabove, wherein e is 0; n and w are each 1; 
R 1 is-<CH2)rA 1 ; 

20 where A 1 in the definition of R 1 is phenyl, thienyl, thiazolyl, pyridyt or pyrimidyi 

which is optionatiy substituted with one to three substituents, each substituent 
being independently selected from the group consisting of F, CI, Me, OMe, 
CF 3 , OCF 3 and OCFjH; 
tis0,1or2; 

25 and R 3 Is phenyl-CHa-O-CHr, phenyKCH2)r or 3-indoly1-CH r . where the aryl 
portion is optionally substituted with one to three substituents, each substituent being 
Independently selected from the group consisting of F, CI, Me, OMe, CF 3l OCF 3 or 
OCF 2 H. 

A group of compounds, which is preferred among the "F Group" of 
3D compounds, designated the "G Group", contains those compounds of the "F Group", 
having the formula I as shown hereinabove, wherein X s and X s * are each methyl; R' 
is -CHrPhenyl, -CHr4-tfuoro-pheny], *CH r pyridyl or -CHrthiazotyl and R 2 Is 
hydrogen, methyl, ethyl, t-butyt or-CH^F* 



Printed from Mimosa 10/14/1997 14:13:15 page -12- 



WO 97/24369 



PCT/IB96/01353 



-11-- 

A group of compounds, which is preferred among the "G Group" of 
compounds, designated the "G 1 Group", contains those compounds of the *G 
Group 0 , and have the formula 



5 the racemic-diastereomeric mixtures and optical isomers of said compounds wherein 

R* is -CH^-phenyl, R 2 is methyl and R 3 Is -(CtUrphenyk 

R 1 is -CHr phenyl, R 2 is methyl and R 3 is 3-indolyl-CHr; 

R 1 is -CHz-phenyi, R 2 is ethyl and R 3 is 3-indotyi-CHr ; 

R 1 is -CHj-4-fiuoro-phenyl, R* is methyl and R 3 is S-indolyl-CH*-; 
10 R 1 is -CHj-phenyi, R 2 is methyl and R 3 Is -CHrO-CHrphenyl; 

R 1 is -CH 2 -phenyl, R 2 is ethyl and R 3 Is -CHz-O-CHa-phenyt; 

R 1 is -CHrphenyl, R 2 is -CHrCF 3 and R 3 is -CHrO^Hrphenyl; 

R 1 is -CHr44luoro-phenyl, R 2 is methyl and R 3 Is -CHrO-CHj-phenyf: 

R 1 is -CHrphenyl, R 2 is t-outyl and R 3 is -CHrO-CHrphenyl; or 
15 R 1 is -CHrphenyl. R 2 is methyl and R 3 is -CHrO^H^^fUioro-phenyl. 

The dlastereomeric mixture of 2-amlno-hH2K3a-{R,S)-benzy^ 

oxo.2,3,3a 1 4,6,74m)mhydrc>-pyra2oto[4,3-c]pyridirh5-ylV 

oxymethylV2-oxo-ethy!]-2-methyt-propionamlde is preferred among the "G 1 Group* of 
compounds and the separated 3a-<R) and 3a-(S) isomers are preferred of the 
20 dlastereomeric mixture. 

A group of compounds, which Is preferred among the "G Group" of 
compounds, designated the "H Group", contains those compounds of the "G Group", 
having the formula I as shown hereinabove, wherein R 1 is -CHj-pheny) and R 3 te 
phenyKCH^. 

25 The dlastereomeric mixture of 2-amfno-N-{i -<3a-(R,S)-benzyl-2-methyl-3- 

oxo-2 t 3,3a,4,6,7-hexahydro-pyrazotc^4 l 3-c]pyricfine^^ 

isobutyramide Is preferred among the "H Group" of compounds and the separated 
3a-{R) and 3a-(S) isomers are preferred of the dlastereomeric mixture. 
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A group of compounds, which is preferred among the "G Group" of 
compounds, designated the "I Group", contains those compounds of the "G Group" 
wherein R 1 Is -CHrphenyt or -CH2-4-fUioro-phenyl and R 3 b 3-lndoJyJ-CHr- 

The diastereomeric mixture of 2-arruno-N-[2-{3a-(R,S)-benzyt-2-methyl-3- 
5 oxo^.SaAej^exahydro-pyrazoio^.S-cfc 

2-oxo-ethylHsobutyramide is preferred among the "I Group" of compounds and the 
separated 3a-<R) and 3a-(S) isomers are preferred of the diastereomeric mixture. 

The diastereomeric mixture of 2-^ino^^2^3a^R f S)^enzy^2-ethyi-3-oxo* 
2,3,3aA6J-hexahydroi)yrazolo{4 ( 3-^^ 
10 oxo-ethyl]-isobutyramide is also preferred among the "I Group" of compounds and 
the separated 3a-(R) and 3a~<S) isomers are preferred of the diastereomeric mixture. 

The diaBtereomeric mixture of 2^mino-hH243a^R,SH 4 ^uoro-benzyl)*2- 
methyl-3^xo~2,3,3aAo\74raxahydro-pyr^ 

ylmethyi>-2-oxo-ethyf)-feobutyramjde is also preferred among the "i Group" of 
15 compounds and the separated 3a-{R) and 3a-(S) isomers are preferred of the 

diastereomeric mixture. 

A group of compounds which is preferred among the "G Group" of 

compounds, designated the "J Group", contains those compounds of the "G Group" 

wherein R 1 is -CHrphenyl or ^rV4-fluoro-pheny] and R* is phenyl-CHrO-CH r . 
20 The diastereomeric mixture of 2-amirK>-hH2K33-<R,S)-benzyl-2^ 

oxo-2,3,3aA6J-hexahydro-pyrazdo{4,^ 

oxo^thyiHsobutyramide is preferred among the "J Group" of compounds, the 
. separated 3a-(R) and 3a~(S) isomers are preferred of the diastereomeric mixture, the 
3a-(R) isomer is preferred over the 3a-(S) isomer, and the L-tartaric add salt of the 
25 3a-(R) isomer is a preferred salt. 

The diastereomeric mixture of 2^mtno-t^'(3a^R 1 S)-teirzy\-2'e\hyV-3^xo^ 
2A3a,4,6J-hexahydro^ynx©k>[4,3-c]p^^ 

ethyQ-isobutyramlde is also preferred among the "J Group' of compounds and the 
separated 3a-<R) and 3a~(S) isomers are preferred of the diastereomeric mixture. 
30 The diastereomeric mixture of 2^mino4^^3a^,S)-benzyl-3^xo-2-<2^« 

trifhjoro-ethy0-2,3,3a,4,6j4texahyo^ 

bert2y1oxymethy1-2-oxo-ethylHsobutyramide is also preferred among the "J Group" 
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of compounds, the separated 3a-(R) and 3a-(S) isomers are preferred of the 
diastereomeric mbrture and the 3a-{R) isomer is preferred over the 3a-(S) isomer. 

The diastereomeric mixture of 2-amino-hKHR)-benzyloxymethyJ-2-t3a- 
(R.SM44)uoro-benztf)-2-metby^ 
5 clpyridin-5-yJ}-2-oxo-ethyi}-isobutyramide is also preferred among the "J Group" of 
compounds and the separated 3a-(R) and 3a-{S) Isomers are preferred of the 
diastereomeric mbrture. 

The diastereomeric mbrture of 2-amino-N-p^3a-(R l SH>enzyl-24ert-bu^ 
oxo-2A3aA67-hexahydro^yrazoloI4^ 
10 oxo-ethyl}~i&obutyramide is also preferred among the "J Group" of compounds and 
the separated 3a-<R) and 3a-(S) isomers are preferred of the diastereomeric mixture. 

A group , of compounds which Is preferred among the °D Group" of 
compounds, designated the "K Group", contains those compounds of the *D Group" 
wherein e is 1; n is 1; w Is 1; R 1 is -<CHa)rA 1 ; 
15 where A 1 in the definition of R 1 is phenyl, thienyl, thiazolyl. pyridyi or pyrtmidyl 

which is optionally substituted with one to three substituents, each substituent 
, being independently selected from the group consisting of F. CI, Me, OMe, 
CF 3 ,OCF 3 andOCF 2 H; 
tisO, lor 2; 

20 and R 3 is phenyW^rO-Ofe-. phenyHCH^ or 34ndo}yl-CH r , where the aryf 

portion is optionally substituted with one to three substituents, each substituent being 
independently selected, from the group consisting of F, a. Me, OMe, CF 3 , OCF 3 or 
OCFjH. 

A group of compounds which is preferred among the *K Group" of 
25 compounds, designated the "L Group", are those compounds of the "K Group" 

wherein X s and X s * are each methyt R* is -CHrphenyl, -CHr4-fluoro-phenyl, -CH r 
pyridyl or -CH r thiazolyl and R 2 Is hydrogen, methyl, ethyl, t-butyi or -Ct^CF). 

A group of compounds which is preferred among the "L Group", designated 
the °L 1 Group", are those compounds of the "I Group" wherein R 1 is -CHrphenyt; R 2 
30 is hydrogen or methyl and R 3 Is -CHrO-CHrphenyl 

The diastereomeric mixture of 2-amino-N-[2-(3a-{R,S)-benzyt-3-Qxo- 
2,3,3a,4,6,7^exatiydr<>-pyfazoloI4,3<lpyrM^ 

ethyQ-isobutyramlde is preferred among the "J Group", the separated 3a~(R) and 3a- 
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(S) isomers are preferred of the diastereomeric mixture and the 3a-(R) isomer is 
preferred over the 3a-(S) isomer. 

Another group of compounds, which is preferred among the "A Group" of 
compounds, designated the *M Group*, contains those compounds of the "A Group", 
5 having the formula I as shown hereinabove, wherein b b 0; X s and X s * are each 
independently hydrogen, (Ci-Cs^llcyl or hydroxyfd-CsJalkyl; 
R 3 is selected from the group consisting of l-irtdolyt-CHj-, 2-indoiyt-CH r , 3-Jndolyl- 
CH r . 1-naphthy!-CH r , 2-naphthyi-CHr, l-bermmldazolyWHr, 2-benzimfdazolyl- 
CH r , phenyHC^alkyh 2-pyridyl-(C 1 ^4)alJcy|., S-pyridyHd-C^allcy*-, 4-pyridyt- 
10 (C-Orfafeyh phenyl-CHrS-CHj-. thlenyKC^Jaikyk phenyKCo^alkyt-CKSHr, 
phenyl-CHrO-phenyl-CHr, 3-benzothienyl-CH r , thtenyl-CHrO-CHr. thiazolyl- 
CHyOCHr. pyridyWHrOCHr, pyrirnidyl-CHrO-CHr and phenyl-O-CHrCH* 

where the aryi portions) of the groups defined for R 3 ere optionally 

substituted with one to three substituents, each substituent being 
15 independently selected from the group consisting of methylenedioxy. F, CI, 

CH,, OCH,. OCF 3l OCF 2 H and CF 3 . 

A group of compounds, which is preferred among the "M Group" of 
compounds, designated the *M 1 Group", contains those compounds of the "M 
Group", having the formula I as shown hereinabove, wherein R 4 is hydrogen; a is 0; 

20 n is 1; w is 1; e is 0; X s and X 5 * are each independently, hydrogen, methyl or 
hydroxymethyi, provided thai when X 5 is hydrogen then X 5 * is not hydrogen; R 7 and 
R 8 are each hydrogen; Y is oxygen; R* is hydrogen, methyl, ethyl, propyl, l-propyl, t- 
butyl, -CH2CF3, CF 3 or -CHrcyciopropyl; R 1 is CHj-A 1 ; where A 1 In the definition of 
R 1 Is phenyl, thienyi, thiazolyl, pyridyl or pyrimrdyl which Is optionafly substituted with 

25 one to three substituents, each substituent being independently selected from the 
group consisting of F, CI, Me, OWe, CF 3> OCF 3 and OCF 2 H; and R 3 is phenyt-CHr 
0-CH r , phenyK(CHah- ( 3-indolyl-CHr, thfenyl-CHrO-CHz-, tttazolyl-CHrO-CHr , 
pyridyWHrO^Hr , pyrimidyl-CHrO-CHr or phenyt-O-CHrCH* where the aryi 
portion is optionafly substituted with one to three substituents, each substituent being 

30 independently selected from the group consisting of F, CI, Me, OMe, CF 3 , OCF 3 and 
OCF 2 H. 

A group of compounds, which is preferred among the "M 1 Group" of 
compounds, designated the "N Group", contains those compounds of the "M 1 
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Group", having the formula I as shown hereinabove, wherein X 5 and X 5 * are each 
methyl; R 2 is methyl, ethyl, or -CHjCF 3 ; A 1 is phenyl optionally substituted with one 
to three substituents, each substituent being independently selected from the group 
consisting of F f CI. Me, OMe, CF 3l OCF 3 and OCF 2 H; R 3 is phenyl-CHrO-CHr. 
5 phenyHOy*- or thienyl-CHj-O-CFV where the aryl portion is optionally substituted 
with one to three substituents, each substituent being independently selected from 
the group consisting of F, CI, Me, OMe, CF 3 , OCF 3 and OCFjK 

Another group of compounds, which is preferred among the "M 1 Group* of 
compounds, designated the "O Group", contains those compounds of the *M 1 

10 Group", having the formula I as shown hereinabove, wherein X s and X* are each 
methyl; R 2 is methyl, ethyl, or CH2CF3; A 1 is 2-pyridyl or 3^>yridy1 optionally 
substituted with one to two substituents, each substituent being independently 
selected from the group consisting of F, CI, Me, OMe, CF* OCF 3 and OCF 2 H; R 3 Is 
phenyl-CHrO-CHr. PhenyKCHjJa- or thienyWJHrO-CHr where the aryl portion is 

15 optionally substituted with one to three substituents, each substituent being 
independently selected from the group consisting of F, a, Me, OMe. CF 3l OCF 3 and 
OCF^R 

Another group of compounds, which is preferred among the V Group" of 
compounds, designated the "P Group", contains those compounds of the "M 1 

20 Group", having the formula I as shown hereinabove, wherein X s and X 5 * are each 
methyl; R 2 is methyl, ethyl, or CH 2 CF 3 ; A 1 is phenyl optionally substituted with one to 
three substituents. each substituent being independently selected from the group 
consisting of F. CI. Me, OMe, CF 3 , OCF 3 and OCFjH; R 3 is 2-pyrtdyt-CHrO-CH r , or 
S-pyridyl-CHj-O-CHr- where the aryl portion is optionally substituted with one to two 

25 substituents, each substituent being Independently selected from the group 
consisting of F, CI, Me, OMe, CF* OCF 3 end OCF 2 K 

A group of compounds, which is preferred among the "O Group" of 
compounds, designated the "Q Group", contains those compounds of the "O Group" , 
having the formula 



30 
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the racemfc-diastereomeric mixtures and optica) isomer's of said compounds wherein 

R 2 is methyl; A 1 is 2-pyridyl; and R 3 is -CHrO-CHrphenyi; 

R 2 Is CH 2 CF 3 ; A 1 is 2-pyrfdyi; and R 3 is -CHrO-CHr3<hlon>phenyl; 

R 2 is CH2CF3; A 1 is 2-pyridyi; and R 3 is ^H 2 -0-CHr4-chlon>phenyl; 
5 R 2 is CH2CF 3 ; A 1 is 2-pyridyl; and R 3 is ^HrO-CH^.^hchioro-phenyJ; 

R 2 is CH2CF3; A 1 is 2-pyridyl; and R 3 fe -CHrO^H r 3-chloro-thiophene; or 

R 2 is CH2CF 3 ; A 1 is 2-pyridyl; and R 3 is ^HrO^H^.^Hfluoro-phenyl. 

The diastereomeric mixture of 2-amlno-N-[1-{R)-berizyloxymethyl-2-{2- 

methyi-3K5Xo-3a^R l S>-pyn^in-2^methyk2 t 3 l 3a/ l 6J4i^ 
10 clpyn^&i^yf>-2H)Xo^yl}-2^ethyH>ropionamide is preferred among the "Q Group" 

of compounds and the separated 3a-(R) and 3a-<S) isomers are preferred of the 

diastereomeric mixture. 

The diastereomeric mixture of 2-amino-N-(1 -(RH^-c^loro-benzytoxy-methyl)- 

2-oxo-2-[3-oxo-3a-<R,S}-pyrt^iTv2-ytmem^ 
1 5 hexahydroiayrazolo(4 > 3^]pyn^n-5-y)}-ethy^ is preferred 

among the "Q Group" of compounds and the separated 3a-{R) and 3a-(S) isomers 

are preferred of the diastereomeric mixture. 

. The diastereomeric mixture of 2-amino-N-{1-(RH4-cWon>benzyloxy-methy[)- 

2-oxo-243^xo-3a-(R,S)-pyn^tn-2-y1^ 
20 hexahydro-pyrazolo[4, 3-c ]pyridrn^yiJ-ethyl}-2-methyHwopionamide is preferred 

among the "Q Group" of compounds and the separated 3a-(R) and 3a-(S) isomers 

are preferred of the diastereomeric mixture. 

The diastereomeric mixture of 2*amino-N-{1-(R>-(2 l 4-dichion> 

benzyioxymethyf>2-oxo-2^3KJXo-3B^,S)-pyridi^ 
25 2A3aA6J-hexahydn>^n^o[4 ( 3-c]pyridirv^ is 

preferred among the °Q Group" of compounds and the separated 3a-(R) and 3a-(S) 

isomers are preferred of the diastereomeric mixture. 

The diastereomeric mixture of 2-amino-fKHRH4-chlon>thiophen-2- 

ylmethoxymethyt)-2K>xo-2H3-oxo»3aKR£ 
30 2,3,3a A5J4*exahydn>pyrazolot3 l 4<]p^ is 

preferred among the "Q Group" of compounds and the separated 3a- (R) and 3a-(8) 

isomers are preferred of the diastereomeric mixture. 
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The diastereomeric mixture of 2-amino-fH1-<RH2.4-dffluo^ 
methyt)-2-oxo-2-p-oxo-3a-(R,S)-pyri^^^ 

2,3,3aA6J-hexahyclro-pyfazolol4,3^^^ Is 
preferred among the "Q Group" of compounds and the separated 3a-(R) and 3a-(S) 
5 Isomers are preferred of the diastereomeric mixture. 

A group of compounds which contains intermediates useful in synthesizing 
the compounds of formula (I) are of the formula 



10 the racemic-diastereomeric mixtures and optical Isomers of said compounds and the 
pharmaceuticaliy-acceptable salts thereof, wherein e is 0 or 1; n and w am each 
independently 0, 1 or 2, provided that w and n cannot both be 0 at the same time; 
R 1 is hydrogen, -CN, -<CH a ) q N(X < taop( e , -(CH^pc^PKCH,)^ 1 , 
-fCH^fX^OrfCHjJrA 1 , -{CH^N^SOPC 6 , 4CHzWQ?)C(0)HQ(*)VH2kA\ 

15 -{CH^NfX^CtOJNCX 8 )^), -(CH^CtOJNfX^JpC 6 ), 4CH 2 )&0)U(X*){CHAr*\ 
-(CHJqCfOJOX 6 , -(CH^uCfOJOfCHaJrA 1 . -{CH^OX?, -(CH^OCfOX 6 , 
KCH^OCfOMCHjyrA 1 . <CW*OC(0)H(*h(CHArA\ -<(*2>qOC<0)N(XfyA 
-(CH 2 ) q C(0)X B , <CH^C{0)(CHdrA\ -(CH^fXVfOJOX 6 , 
^CH^NPC^NCX 6 )^). -{CH^SpLX 6 , -tCH^^OWCHaVA 1 . 

20 -(CrCto^kyl. -{CH^ 1 , -{CH^CrCyJcycloaikyl, -(CHd^YVCi-qoaikyl, 
•(CHJ^YMCHa)^ 1 or ^CH 2 V^CHaMCVCrfcydoaity; 



where the alkyf and cyctoalkyl groups In the definition of R 1 are optionally 
substituted with (C^JaJkyl, hydroxyl, (C^Jalkoxy, carboxyl, CONH 2 , 
-SCOUC^^alkyl. -COjfCrCJalkyf, 1H-tetrazol-5-yI or 1 to 3 fluoro; Y 1 is O, 



25 SfOk, ^(O)NX 6 . -CH=CH-, -CaC- t -NfX^CfOK -C(0)NX s -, -0(0)0-, 

-OC(0)NPCV or -OC(O)-; q Is 0, 1, 2, 3 or 4; t to 0, 1, 2 or 3; 
said (CHz)q group and (ChUt group may each be optionally substituted with 1 
to 3 fluoro, 1 or 2 (Cj-Ctjalkyl, hydroxy!, (d-C 4 )aikoxy, carboxyi, -CONhfe, 
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■^(OWCrCBjaikyl, -CO^Ci-C^alkyl ester, or 1H-tetrazol-5-yl; 
R 2 is hydrogen, (C r C 0 )alkyl, -(Co^)alkyKCrCa)cydoalkyl t -<C,-C4)alkyl-A 1 or A 1 ; . 
where the atkyl groups and the cydoalkyl groups in the definition of R 2 are optionally 
substituted by hydroxy!. -C(0)OA -CfOMX^X*), -NtX^pc 8 ), 
5 ^(OJJd-CeJalky!, -C(0)A 1 , -CPJPC 6 ), CF 3 , CN or 1 to 3 halogen; 

A 1 for each occurrence is independently (C5-C 7 )cydoalkenyl t phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to S-membered ring optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, or a bieyclic ring system consisting of a partially 
10 saturated, fully unsaturated or fully saturated 5* or 6-membered ring, optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
Independently selected from the group consisting of nitrogen, sulfur and oxygen; 
15 A 1 for each occurrence is Independently optionally substituted, in one or 

optionally both rings if A 1 is a bieyclic ring system, with up to three 
substituents, each substituent independently selected from the group 
consisting of F. CI, Br. I, OCF 3l OCF a H, CF 3t CH 3 , OCH 3( -OX 6 , 
-CCOJNPC 8 )^), -CtOJOX 6 , oxo, (d-CsJalkyl, nttro, cyano, benzyl, 
20 -S^UCt-CeJaHcyl. 1H-tetrazo!-5-yl, phenyl, phenoxy, phenytatkytoxy, 

hatephenyl, methylenedioxy, -NpC 6 )^. -NpC^OJpC 6 ), ^0 2 N(X*)Q&) % 
-NCX^Orphenyl, -Npc^OaX 6 , -CONX 11 * 2 , -SOjNX^X 12 , -I^SOjX 12 , 
-NX^ONX^X 12 . -NX^SOzNX'V 2 , -NX^OJX 12 , Imidazolyl, thiazolyl and 
tetrazotyl, provided that if A 1 is optimally substituted with methylenedioxy 
25 then it can only be substituted by one methylenedioxy; 

where X 11 is hydrogen or optionally substituted (Cr-C*)a(kyl; 

the optionally substituted (d-CeJalkyl defined for X 11 is 
optionally independently substituted with phenyl, phenoxy, (C r 
CsJalkoxycarbonyl, ^(OWd-dJalkyl, 1 to 5 halogens, 1 to 3 
30 hydroxy, 1 to 3 <d-do)al*anoytoxy or 1 to 3 (d-C^alkoxy; 

X 12 is hydrogen, (d-dJalkyl, phenyl, thlazolyt, Imidazolyl, fiiryl or 
thlenyl, provided that when X 12 is not hydrogen, X 12 is optionally 
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substituted with one to three substituents independently selected from 
the group consisting of CI, F, CH3, OCH 3l OCF 3 and CF 3 ; 
or X 1 . 1 and X 12 are taken together to form -{CHdr-L'-fCHzJr ; 
L 1 is C^X 2 ), O, S(0) m or N(X 2 ); 
5 r for each occurrence is independently 1 , 2 or 3; 

X 2 for each occurrence is independently hydrogen, optionally substituted (Or 
C 6 )alkyl, or optionally substituted (C r C 7 )cycloalkyl, where the optionally substituted 
(Cn^alkyl and optionally substituted (CrC^cydoalkyl in the definition of X 2 are 
optionally independently substituted with ^(OUCj-CeJaikyl, -C(O)O)?, 1 to 5 
10 halogens or 1 to 3 OX 3 ; 

X 3 for each occurrence is independently hydrogen or (C^Jalkyl; 
X 6 for each occurrence is independently hydrogen, optionally substituted (Cr 
Ce>aUcyl, (CrCe)hatogenated alkyl, optionally substituted (CrC^)cyctoaflcyt, (OrCj)- 
hatogenatedcydoalkyl. where optionally substituted (CVC^alkyl and optionally 
15 substituted (CrCrJcydoalkyl in the definition of X 6 is optionally Independently 
substituted by, hydroxyl, (CrC 4 )alkoxy, carboxyl, CONH* -StOW^-C^aHcyl. 
-OQ2(Ci-0 4 )alkyl, 1H-tetrazoW-yl or 1 or 2 (Ci-C 4 )alky1; or 

where there are two X 6 groups on one atom and both X 6 are (d-C^alkyl, the two 
(Ct-C^aikyl groups may be optionally joined and, together with the atom to which the 
20 two X 6 groups are attached, form a 4- to 9- membered ring optionally having oxygen, 
sulfur or NX 7 ; 

X 7 Is hydrogen or (Chalky! optionally substituted with hydroxy!; and 
m for each occurrence is independently 0, 1 or 2; 
with the proviso that 

25 X 8 and X 12 cannot be hydrogen when ft is attached to C{0) or SO* in the form 
CfOJX 6 , C(0)X 12 , SOaX 6 or SOjC 2 ; and 
when R 2 is hydrogen then R 1 is not -CH=CH-phenyL 

A group of intermediate compounds preferred among the foregoing group of 
formula (II). designated "Group AA', contains those compounds wherein w is 0 or 1; 

30 n is 1; R 1 is hydrogen, -(CH^CrOrJcydoaftcyt, -(CH 2 )rA 1 or (C r C 10 )alkyl where 
the (d-Oto^lkyt and (CrCrJcycloalkyl groups are optionally substituted with 1 to 3 
fluoro and A 1 in the definition of R 1 is optionally substituted with 1 to 3 substituents 
independently selected from the group consisting of F, CI, Me, methoxy, OF* OCF 3 
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and OCF 2 H; R 2 is hydrogen, (Ci-CeJalkyl, (C^JalkyKCrCrJcydoalkyl, phenyl, or 
(d-C 3 )alky<-phenyl where the alkyl and phenyl groups are optionally substituted with 
1 to 3 substituents independently selected from the group consisting of F, CF$, OH 
and methoxy. 



designated "BB Group", contains those compounds of "AA Group" wherein w is 1; e 
is 0; R 1 Is -CHrpyridyi, -CHrtWazclyl, or -CHrPhenyl optionaliy substituted with 1 to 
3 substltuentB independently selected from the group consisting of fluoro and chtoro; 
and R 2 is hydrogen, (CrC 4 )alkyl or phenyl where the (CrC«)aiky1 or phenyl groups in 

10 the definition of R 2 is optionally substituted with 1 to 3 substituents independently 
selected from the group consisting of fluoro, hydroxy or methoxy. 

Compounds which are preferred among the "BB Group* compounds is the 
dfastereomeric mixture of a compound wherein R 1 is -CH r pheny! and R 2 is methyl or 
hydrogen; and the separated 3a-(R) and 3a-<S) isomers are preferred of the 

15 dlaatereomeric mixture* 

Another group of intermediate compounds which are useful in the synthesis 
of the compounds of formula (I) have the formula 



20 the racemlc-tiastereomeric mixtures and optical isomers of said compounds wherein 
2 1D0 is methyl, BOC. CBZ, CF S C<0)-, FMOC, TROC. trttyl, tosy), CHjCJO)- or 
optionally substituted benzyl Which optionaliy substituted with methoxy, dimethoxy or 
nhro; e is 0 or 1; n and w are each independently 0, 1 or 2, provided that w and n 
cannot both be 0 at the same time; 

25 R 1 is hydrogen, ^N, KCHjkNCXVMO)^ 

-{CKdgNO^SOatCHjJrA 1 , ^CH 2 ) q N(X 8 )S0 2 ^ <W^H0^(^O)HQ(^(CH^\ 
-(CH^Np^C^NtX^pC 8 ), ^CHa),C(0)N(X^(X°h -(CH^CtONpC^WCH^, 
.(CH^C^OJOX 6 , -(CH^CtOJOfCHJrA 1 , -(CH^OX 6 , -{CHakOCCOJX 6 , 
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-(CH 2 ) q OC(0)(CH 2 ) r A\ -{CH^OCfOMX^CH^A 1 , -{C^OCPJNPC 6 )^), 

-(OH^CppC 6 . -{CH^CtOtCH^ 1 . -CCH^N^CfOJOX 6 . 

-(CH^NPC^SOjNPC 6 )^ 6 ), -(CH^O)^. -{CH^StOWCH^-A 1 , 

-<C,-C, 0 )alkyi, -(CH 2 )rA 1 , ^CH a )^C r 07)cyctoattcyl, -(OH^-YVCi-CeJalkyl, 
5 -{CHjj^KCHjJrA 1 or ^CH^-YMCHaHCs^Jcycloalkyl; 

where the afkyl and cydoalkyl groups in the definition of R 1 are optionally 
substituted with <C,-C 4 )alkyl, hydroxy!, (C-G^alkoxy, carboxyt, CONH 2> 
-SPUCt-OeJalkyl, -OOrfd-C^feyK 1H-tetrazoW-yl or 1 to 3 fluoro; 
Y 1 is O, S(OW -C(0)NX 8 , -CH=CH-, -0=0-, -NPOCfO). -C^JNX 8 , 
10 -C(0)0,-OC(0)NQ?)orOC(0)\ 
qis0.1.2,3or4; 
tlsO, 1.2or3: 

said (CHJq group and (CH 2 ), group may each be optionally substituted with 
hydroxy!, (C,-C 4 )aIkoxy f carboxyl, -CONH* -SCOUOrCsJaUyl. 
15 -CQa^-C^kyl. 1H-tetrazol-5-yl. 1 to 3 fluoro or 1 or 2 (Cr-C 4 )afeyl; 

R 2 is hydrogen, (CrC 8 )alkyl, -{C <r 03)alkyMCVCa)cycloalKyl. -{CrC^alkyt-A 1 or A 1 ; 
where the alkyl groups and the cydoalkyl groups In the definition of R* are optionally 
substituted with hydroxyl, -CtOOX*. -ClOJNpC^pC 6 ), -NtX^pC 6 ), 
-StOUC-CeJalkyt, -C<0)A\ -C^MX 6 ), CF s . ON or 1 to 3 halogen; 
20 A* for each occurrence is independently (CrCricydoaHcenyl, phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to fc-membared ring optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, or a bicydic ring system consisting of a partially 
saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally 
25 having 1 to 4 heteroatoms independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
unsaturated 5* or 6-membered ring, optionally having 1 to 4 heteroatoms 
Independently selected from the group consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence is Independently optionally substituted, in one or 
30 optionally both rings if A 1 is a bicycfic ring system, with up to three 

substituents, each substituent Independently seleded from the group 
consisting of F, a. Br, I, OOF* OCF 2 H. CF 3 , CH* OCHg, -OX 6 , 
-CCOJNpfifX 6 ), -CtOOX", oxo, (0, -CeJalkyl nrtro, cyano. benzyl, 
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^(OJ^Ci-CeJalkyl, 1H-tetra2ol-5-yl, phenyl, phenoxy, phenylalkyloxy, 
halophenyl. methylenedioxy, -Npc^pC 8 ), -NfX^OJCX 6 ), -SOaNftfXX*), 
-NpC^SOrphenyl, -NO^SO^ 6 , -CONX 1l X 12 . -SOaNX^X 12 , -NX^OaX 12 , 
.NXfCOMX ,1 X l2 a -NX^OaNX^X 12 . -NX*C(0)X ,2 t imidazolyl, thiazolyl and 
5 tetrazotyl, provided that K A 1 is optionally substituted with methylenedioxy 

then it can only be substituted with one methylenedioxy; 

where X 11 is hydrogen or optionally substituted (CrCe)aUcyl; 

the optionally substituted (CrCe)aUcyl defined for X 11 is 
optionally independently substituted with phenyl, phenoxy , (C,- 
10 Co)a!koxycarbonyl t -SCOUd-C^alkyl, 1 to 5 halogens, 1 to 3 

hydroxy, 1 to 3 (C 1 -C, 0 )alkanoyloxy or 1 to 3 (Ci-CeJalkoxy; 
X t2 is hydrogen, {Ci-Celalky), phenyl, thiazolyt, imidazolyl, furyl or 
thienyi, provided that when X 12 Is not hydrogen, X u is optionally 
substituted with one to three substituents Independently selected from 
15 the group consisting of CI, F, CH* OCH* OCFj and CF^ 

or X 1 ' and X 12 are taken together to form -{CH^rL^CHjV; 
L 1 is C(X 2 )(X 2 ). O, StO^ or NCX 2 ); 
r for each occurrence is independently 1, 2 or 3; 
X s for each occurrence is independently hydrogen, optionally substituted (d- 
20 Chalky!, or optionally substituted (Ca-Crfcycloaikyl, where the optionally substituted 
(Ci-Ce)atlcyl and optionally substituted (Cj-C?)cyctoalkyl in the definition of X 2 are 
optionally Independently substituted with -S(OUCrCs)allcy1, -C(0)OX 3 , 1 to 5 
halogens or 1 to 3 OX 3 ; 

X 3 for each occurrence is independently hydrogen or (C 1 -C e )aikyl; 

25 X 6 for each occurrence is independently hydrogen, optionally substituted (Or 
Ce)alkyl, (Cr^halogenated aflcyt, optionally substituted (Cy^Jcydoalkyl, {CyChh 
halogenatedcycioalkyl, where optionally substituted (d-C^aDcyl ami optionally 
substituted (C r C 7 )cycloaIkyl in the definition of X 6 is optionally independently 
substituted with hydroxy!, (C-CJaflcoxy, carboxyl, CONH2, -SfOUd-CeJalkyl, 

30 -CQzCd-C^alkyt, 1H-tetrazol-5-yl or 1 or 2 (C-C^alkyl; or 

where there are two X® groups on one atom and both X 6 are (CrC^lkyt, the two 
(d-CeJalkyl groups may be optionally joined and, together with the atom to which the 
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two X 6 groups are attached, form a 4- to 9- membered ring optionally having oxygen, 
sulfur or NX 7 ; 

X 7 is hydrogen or (C^-CeJalkyl optionatiy substituted with hydroxy); and 
m for each occurrence is independently 0, 1 or 2; 
5 with the proviso that 

X 6 and X 12 cannot be hydrogen when it is attached to C(O) or 8O2 in the form 
C(0)X 9 , CfOyX 12 , SOjX 6 or SO^ 12 ; 
when R 2 Is hydrogen then R 1 is not -CH^CH-phenyl; 
when R 2 is H and R f is -CHrCH^CK^h, then Z ,0 ° is not BOC; 
10 when R 2 IsH andR 1 Is then Z 10O is not BOC; 

when R 2 is H and R 1 is -CH r C(CH 3 )=CH2 l then Z 100 is not BOC; and 
when R 2 is phenyl and R 1 is -CH 3 , then Z 1C0 Is not CHgCfOh 

A group of compounds preferred among the foregoing group of compounds 
of formula (III), designated "CC Group', are those compounds wherein w is 0 or 1; n 
15 is 1; 

Z 100 is BOC, methyl, benzyl or CBZ; 

R 1 Is hydrogen, -(CH2><|-(C3-C;)cydoaikyl. -{CH^fA 1 or fo-C^alkyl where the (C r 
Cto)alky( and (CrCdcydoaikyl groups are optionally substituted with 1 to 3 ftuoro 
and A 1 , in the definition of R 1 is optionally substituted with 1 to 3 substttuents 
20 independently selected from the group consisting of F, CI, Me, OMe, CF 3f OCF 3 and 
OCF 2 H. 

R 2 Is hydrogen, (C-Cafcllcyl, KCo-C^alkyl-tQrCr^cloallcyl, phenyl, or -(d-C^alkyl- 
phenyl where the alkyl and phenyl groups are optionally substituted with 1 to 3 
substituents independently selected from the group consisting of F, CF a , OH and 
25 OMe. 

A group of compounds preferred among the 'CC Group" compounds, 
designated "DD Group', contains those compounds of *CC Group" wherein Z 100 is 
BOC; w te 1; e is 0; R 1 is -CHrpyridyl, -CHrthiazolyt, or -CHj-phenyl optionally 
substituted with 1 to 3 substituents independently selected from the group consisting 
30 of fluoro and chloro; and R 2 is hydrogen, (d-Cjjalkyl or phenyl where the (C r 
C 4 )alKyl or phenyl groups in the definition of R 2 is optionally substituted with 1 to 3 
substituents Independently selected from the group consisting of fluoro, hydroxy and 
methoxy. 
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Compounds which are preferred among the "DD Group" compounds is the 
diastereomeric mixture of a compound wherein R 1 is -CHrphenyl and R 2 is methyl or 
hydrogen; and the separated 3a-(R) and 3a-(S) isomers are preferred of the 
diastereomeric mixture. 
5 Yet another group of compounds which are useful in the synthesis of the 

compounds of formula (I) contains those compounds of the formula 



O X 4 




(IV) 

the racemfc-diastereomeric mixtures and optical isomers of said compounds wherein 
10 Z 200 is t-BOC, CBZ, CF 3 C(OK FMOC, TROC, trttyi, tosyl or optionally substituted 
benzyl which is optionally substituted with methoxy, dimelhoxy or nitro; 
etsOoM; 

n and w are each independently 0, 1 or 2, provided that w and n cannot both be 0 at 
the same time; 
15 Y is oxygen or sulfur, 

R 1 is hydrogen, -CN, -(CH^pC^CtOpC 6 , ^CH^X^CfOHCHj)^, 

^W^(X^C(0)N<Xfyx\ -{CH^C^ONPC^PC 6 ), -{CH^CCOMX 8 }^^ 1 , 
-(CHafc^OJOX*. -(CHa^CtOKXCHdrA 1 . -{CH^OX 8 , -(CH^OC^OpC 8 , 
20 -{CH^OCtOKCHaJrA 1 , ^CH^^C{0)H(^{CH^ % . -(CHa^OJNpC 8 )^, 

-(Ct-^oJalkyf, -{CHjJr* 1 . KCH^^CrCrJcydoalkyl, -(CHaVY^d^aikyl, 
-<CH2) q -Y 1 -<CH2)rA 1 or ^CHaJq-Y^OT^C^^Jcyctoaikyl; 
25 where the alkyl and cyctoafkyl groups in the definition of R* are optionally 

substituted wfth (C,-C 4 )alky1, hydroxy). (C,-C 4 )alkoxy, carboxyt, CONK* 
-S(OWCi-Ca)alkyl, -CQafd-CJalkyl ester, 1H-tetrazol-5-yl or 1 to 3 fluoro; 



Printed from Mimosa 10/14/1997 14:13:15 page -26- 



WO 97/243® 



PCT/TB96.01353 



'25- 

Y 1 is O, S(0) m , -CCOJNX 6 . -CH=CH-. -CsC-. -N(X*)C(P), -CfOJNX 6 . 
-C(O)0. -OC(0)N(X a ) or -OC(0); 
qi8 0,1,2,3or4; 
t is 0.1. 2 or 3;. 

S said (CH^o group and (Chy, group may each be optionally substituted with 

hydroxy!, (C-Oalkoxy, carboxyt, -cONHj, *(OUC r C t )afcyt, 
-COj(Ci-C4)alkyt, 1H-tetrazol-5-yl, 1 to 3 fluoro or 1 or 2 (d-C^alky!; 
R* is hydrogen, (C,-C a )alkyl, KCtrCaJalkyHCs-CeJcyctealkyl, -{C-C^alkyKA 1 or A*; 
where the alkyl groups and the cycloalkyt groups in the definition of R* are optionally 
10 substituted with hydroxyl, -(^OX 6 . ^(0)N(X B )(X e ), -N<X 6 XX 6 ). -SfOWC-Cdalkyl, 
-C{0)A 1 . -CPMX 6 ). CFs, CN or 1 to 3 halogen; 
R* Is A 1 , (C-CoJalkyl. ^C 1 -C 8 )aiky^A\ -<C r Ca)aO(yKC r C7)cycloalkyl. 
-<C,-C 9 )alky|.X , -<C,.C 8 )alkyl. ^Ct-CaJancyl-XMc^CsJallcy^A 1 or 
^-CsJalkyJ-XMd-CjJalkyKCrCTJeydoaflcyl; 
15 where the alkyl groups in the definition of R* is optionally substituted with 

-S(0)m{C,-C9)alkyl, -C<O)0X s , 1 to 5 halogens or 1 to 3 OX 3 ; 
X 1 is O, S(0) m , -N(X 2 )C(0).. -C(0)N(X*).. -CX:(OK -C(0)0-. -CX*=CX*-. 
-N(X»)C(0)0-. -OCtOJNCX 2 )- or -CsC- ; 
R 4 is hydrogen. (C,-C a )alkyl or (CrC^cydoalkyl. or R 4 is taken together with R 9 and 
the carbon atom to which they are attached and form (CrC/teycloalkyl, (Cj- 
C7)cyctoalkenyl, a partially saturated or fully saturated 4- to 8-membered ring having 
1 to 4 hetereatoms independently selected from the group consisting of oxygen, 
sulfur and nitrogen, or is a bJcydic ring system consisting of a partially saturated or 
fully saturated 5- or 6-membered ring, fused to a partially saturated, fully unsaturated 
25 or fully saturated 5- or 6-membered ring, optionally having 1 to 4 hetereatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 
X 4 is hydrogen or (C-Crfalkyl or X* is taken together with R 4 and the nitrogen atom 
to which X 4 is attached and the carbon atom to which R 4 Is attached and form a five 
to seven membered ring; 

30 R« is a bond or Is (CHa) » P^a • 



20 
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where a and b are independently 0. 1, 2 or 3; 

X 5 and X s * are each independently selected from the group consisting of 
hydrogen, trifluoromethyl, A 1 and optionally substituted (CrCdalkyl; 

the optionally substituted {C r Ce)alkyl in the definition of X s and X 5 * is 
5 optionally substituted with a substituent selected from the group 

consisting of A\ -OX 2 , -S(OWCi-C 6 )alkyl. -C(0)OX 2 f 
(CrC7)cycloalkyl, -N(X 2 )(X 2 > and -cpjNpC 2 )^ 2 ); 
or the carbon bearing X 5 and X 5 * forms an alkylene bridge with the nitrogen 
atom bearing Z 200 and R fi where the alkylene bridge contains 1 to 5 carbon 
10 atoms provided that X 6 or X 5 * but not both may be on the carbon atom and 

Z 200 or R 8 but not both may be on the nitrogen atom; 
or X 6 is taken together with X 9 * and the carbon atom to which they are 
attached and form a partially saturated or fully saturated 3- to 7-membered 
ring, or a partially saturated or fulJy saturated 4- to 8-membered ring having 1 
15 to 4 heteroatoms independently selected from the group consisting of 

oxygen, sulfur and nitrogen; 

or X 5 Is taken together with X s * and the carbon atom to which they are 
attached and form a bicydic ring system consisting of a partially saturated or 
fully saturated 5- or 6-membered ring, optionally having 1 or 2 heteroatoms 
20 independently selected from the group consisting of nitrogen, sulfur and 

oxygen, fused to a partially saturated, fully saturated or fully unsaturated 5- or 
6-membered ring, optionally having 1 to 4 heteroatoms independently 
selected from the group consisting of nitrogen, sulfur and oxygen; 
Z 1 is a bond, O or N-X 2 , provided that when a and b are both 0 then Z 1 is not 
25 W.X 2 orO; 

R 8 is hydrogen or optionally substituted (d-C«)alky1; 

where the optionaDy substftuted (Ct-C^alkyl In the definition of R 8 is 
, optionally independently substituted with A 1 . -CfOJOKCrCelatkyl, 
-S(QUCfAPkyl 1 to 5 halogens, 1 to 3 hydroxy, 1 to 3 -0-C(0)(C r 
30 Chalky! or 1 to 3 (C 1 -C 6 )alkoxy; or 

A 1 for each occurrence Is independently (CyC^cydoalkenyl. phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally 
having 1 to 4 heteroatoms Independently selected from the group consisting of 
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oxygen, sulfur and nitrogen, or a tricyclic ring system consisting of a partially 
saturated, fully unsaturated or fuRy saturated 5- or 6-membered ting, optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
5 unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence is independently optionally substituted, In one or 
optionally both rings if A 1 is a bicyclic ring system, with up to three 
substituents, each substituent independently selected from the group 
1 0 consisting of F, CI. Br, I, OCF 3 , OCFjH, CF 3l CH 3 . OCH* -OX 6 , 

-CtOJNpcV 9 ), -CfOJOX 0 , oxo, (CrCaJalkyl, nitro, cyano, benzyl, 
-StOWC^-CeJalkyl, 1H-tetrazol-5-yl, phenyl, phenoxy, phenylalkyloxy, 
halophenyl. methytenedloxy, -NQC^pC 6 ), ^(X^qO)^ 8 ), -SOaNpfipC 6 ), 
-NOC^SCVphenyl, -NPC^SOaX*. -COMX 11 X u , -SO^X 12 , -NX^OjX 12 , 
15 -^CONX'V 2 , -NX^NX^X 12 , -NX^OJX 12 , imrdazotyl, thiazolyl and 

tetrazolyl, provided that if A 1 is optionaDy. substituted wfth methylenedtacy 
then it can only be substituted with one methylenedioxy; 

where X 11 is hydrogen or optionally substituted (CrOalkyt; 

the optionally substituted (d-C^atkyl defined for X 11 is 
20 optionally independently substituted with phenyl, phenoxy, (C|- 

CaJalkoxycarbonyl, ^(OWC r Ce)aO<yl, 1 to 5 halogens, 1 to 3 
hydroxy, 1 to 3 (d-C^Jaftanoyloxy or 1 to 3 (d-CeJatknxy; 
X 12 is hydrogen. (C-CJalkyl, phenyl, thiazolyl, imidazolyt, furyl or 
tWeityt. provided that when X 12 is not hydrogen, X 12 is optionally 
25 substituted with one to three substituents independently selected from 

the group consisting of CI, F, CH* OCHj, OCF 3 and CF3; 
or X 11 and X 12 are taken together to form -{CHjJrL^CHaJr; 
L 1 is C^KX 2 ), O, S(0) m or N(X 2 ); 
r for each occurrence is independently 1 , 2 or 3; 
30 X 2 for each occurrence Is Independently hydrogen, optionaDy substituted (C,- 
Ca)alkyt, or optionally substituted (Cr^cydoaikyl, where the optionally substituted 
(Ct-C^alkyl and optionally substituted (<V<^)cyctoaUcyl tn the definition of X 2 are 
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optionally independently substituted with ^(OUd-QOalkyl, -C(0)OX 3 t 1 to 5 
halogens or 1 to 3 -OX 3 ; 

X s for each occurrence is independently hydrogen or (Cj-CeJalkyi; 
X 6 for each occurrence Is independently hydrogen, optionally substituted (d- 
5 CeJatkyl, (CrCe)halogenated alkyt, optionally substituted (CyCrJcycloalkyl, (CyCr)- 
hatogenatedcycloalkyl, where optionally substituted (d-CeJaikyl and optionally 
substituted (Crd)cycloallcyl in the definition of X 6 is optionally independently 
substituted with hydroxyl, <d-d)alkoxy, carboxyl, CONH* -S<0) m (d-Ce)allcyl, 
-C0 2 (d-C4>afeyl. IH-tetrazol-5-yl or 1 or 2 (C,-C 4 )alkyl; or 
10 when there are two X s groups on one atom and both X 6 are (d-d)alkyl, the two (C r 
Ca)alkyl groups may be optionally joined and, together with the atom to which the two 
X 6 groups are attached, form a 4- to 9- membered ring optimally having oxygen, 
sulfur or NX 7 ; 

X 7 Is hydrogen or (CrCe)alkyl optionally substituted by hydroxy!; and 
15 m for each occurrence Is independently 0, 1 or 2; 
with the proviso that: 

X 6 and X 13 cannot be hydrogen when it is attached to C(0) or S0 2 In the form 
ClOJX 6 . C(Oyx 12 , SOjX® or SOaX 1 *; and 

when R 6 tea bond then L Is N(X 2 ) and each r in the definition -{CH2) r L-(CH 2 )r is 2 or 
20 3. 

Compounds which are preferred of the foregoing compounds of formula (IV) 
is the compound wherein e is 0; Y is O; R 1 is -CH r phenyl; R 2 Is methyl or hydrogen; 
n is 1; wis 1; R 3 is -CHrO^Hrphenyl; R 4 is hydrogen: X 4 Is hydrogen; R 6 Is 
-C(CHa)r; Z 200 Is BOC and R s Is hydrogen. 
25 This invention also provides: 

a method for Increasing levels of endogenous growth hormone in a human or 
other animal which comprises administering to such human or other animal an 
effective amount of a compound of Formula I; 

a pharmaceutical composition useful for increasing the endogenous 
30 production or release of growth hormone in a human or other animal which 
comprises an inert carrier and an effective amount of a compound of Formula I; 

a pharmaceutical composition useful for Increasing the endogenous 
production or release of growth hormone in a human or other animal which 
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comprises an inert earner, an effective amount of a compound of Formula I and 
another growth hormone secretogogue such as, GHRP-6, Hexarelin, GHRP-1, IGF- 
1, IGF-2, B-HT920 or growth hormone releasing factor (GRF) or an analog thereof, 
a method for the treatment or prevention of osteoporosis which comprises 
5 administering to a human or other animal in need of such treatment or prevention an 
amount of a compound of Formula I which is effective In treating or preventing 
osteoporosis; 

a method for the treatment or prevention of osteoporosis which comprises 
administering to a human or other animal with osteoporosis a combination of a 
10 bisphosphonate compound such as alendronate, and especially preferred is the 
bisphosphonate compound ibandronate, and a compound of Formula I; 

a method for the treatment or prevention of osteoporosis which comprises 
administering to a human or other animal with osteoporosis a combination of 
estrogen or Premarin® and a compound of Formula I and optionally progesterone; 
15 a method to increase IGF-1 levels in IGF-1 deficient humans or other animals 

which comprises administering to a humarv or other animal with IGF-1 deficiency a 
compound of Formula I; 

a method for the treatment of osteoporosis which comprises administering to 
a human or other animal with osteoporosis a combination of an estrogen agonist or 
20 antagonist such as tamoxifen, drotoxifene, raloxifene and idoxifene and a compound 
of Formula I; 

a particularly preferred method for the treatment of osteoporosis comprises 
administering to a human or other animal with osteoporosis a combination of an 
estrogen agonist or antagonist such as C^^4-ftuoro^henyl>^4^ 
25 ethoxy)-phenyl)-5 f 67,8«tet^ 

(->«s-6-pheny^ 
naphthatene-2-ol; 

cys^H*eny^44K2ijyTO!idi^ 
naphthaflene-2-ol; 
30 c^HO'-WFrolodinoeth 
naphthalene; 

1-<4^yrTOlidinoethoxypher^ £,3,4- 
- tetrahydroisoquinoliae; 
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d^4^ydroxyphenyl)-5H4-(2i^ 
tetrahyd ro-nap htha iene-2-ol; or 

1 -(4^pyrrolidinolethoxyphenyl^2-^ ,2,3,4-tetrahydro- 
Isoquinoline and a compound of Formula I; 
5 a method for the treatment of osteoporosis which comprises administering to 

a human or other animal with osteoporosis a combination of calcitonin and a 
compound of Formula I; 

a method for increasing muscle mass, which method comprises administering 
to a human or other animal in need of such treatment an amount of a compound of 
10 Formula I which is effective in promoting release of endogenous growth hormone; 
and 

a method for promoting growth in growth hormone deficient children which 
comprises administering to a growth hormone deficient child a compound of Formula 
I which is effective in promoting release of endogenous growth hormone. 

15 This invention further provides a method for treating or preventing diseases 

or conditions which may be treated or prevented by growth hormone which 
comprises administering to a human or other animal in need of such treatment or 
prevention an amount of a compound of Formula I which is effective in promoting 
release of endogenous growth hormone. 

20 In another aspect, this invention provides methods for treating or preventing 

congestive heart failure, frailty associated with aging, and obesity which comprise 
administering to a human or other animal in need of such treatment or prevention an 
amount of a compound of Formula I which is effective in promoting release of 
endogenous growth hormone; of the instant method it is preferred that the disease or 

25 condition to be treated or prevented is congestive heart failure or frailty associated 
with aging. 

In another aspect, this invention provides methods for accelerating bone 
fracture repair, attenuating protein catabottc response after a major operation, 
reducing cachexia and protein loss due to chronic illness such as AIDS and cancer, 
30 accelerating wound healing, and accelerating the recovery of bum patients or 
patients having undergone major surgery, which comprise administering to a human 
or other animal in need of such treatment an amount of a compound of Formula I 
which is effective In promoting release of endogenous growth hormone; of me instant 
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method a preferred method of use is to accelerate bone fracture repair or for 
accelerating the recovery of patients having undergone major surgery. 

In yet another aspect, this invention provides methods for improving muscle 
strength, mobility, maintenance of skin thickness, metabofic homeostasis and renal 
5 homeostasis, which comprise administering to a human or other animal in need of 
such treatment an amount of a compound of claim 1 which is effective in promoting 
release of endogenous growth hormone. 

The instant compounds promote the release of growth hormone which are 
stable under various physiological conditions and may be administered parenteral^, 
1 0 nasally or by the oral route. 

Detailed Description of the Invention 
One of ordinary skill will recognize that certain substrtuents listed in this 
invention may have reduced chemical stability when combined with one another or 
with heteroatoms in the compounds. Such compounds with reduced chemical 
15 stability are not preferred. 

In general the compounds of Formula I can be made by processes which 
include processes known in the chemical arts for the production of compounds. 
Certain processes for the manufacture of Formula I compounds are provided as 
. further features of the invention and are illustrated by the following reaction 
20 schemes. 

In the above structural formulae and throughout the instant application, the 
following terms have the indicated meanings unless expressly stated otherwise: 

The alky! groups are intended to include those alkyl groups of the designated 
length in either a straight or branched configuration which may optionally contain 
25 double or triple bonds. Exemplary of such alkyl groups are methyl, ethyl, propyl, 
isopropyl, butyl, sec-butyl, tertiary butyl, pentyl, isopentyl, hexyl, tsohexyl. aliyl, 
ethynyt, propenyl, butadienyt , hexenyl and the tike. 

When the definition Co-atkyl occurs in the definition, it means a single 
covatent bond. 

30 The alkoxy groups specified above are intended to include those alkoxy 

groups of the designated length in either a straight or branched configuration which 
may optionally contain double or triple bonds. Exemplary of such alkoxy groups are 
methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy. tertiary butoxy, pentoxy. 
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isopentoxy, hexoxy, isohexoxy, allyloxy, 2-propynytaxy, isobutenyloxy, hexenyfoxy 
and the Tike. 

The term "halogen" or "halo" is intended to include the halogen atoms 
fluorine, chlorine, bromine and iodine. 
5 The term "halogenated alkyT is intended to include an alkyl group as defined 

hereinabove substituted by one or more halogen atoms as defined hereinabove. 

The term "halogenated cydoalkyi* is intended to include a cycloalkyl group 
substituted by one or more halogen atoms as defined hereinabove. 

The term "aryT is intended to include phenyl and naphthyl and aromatic 5* 

10 and 6-membered rings with 1 to 4 heteroatoms or fused 5- or 6-membered bicycfic 
rings with 1 to 4 heteroatoms of nitrogen, sulfur or oxygen. Examples of such 
heterocyclic aromatic rings are pyridine, thiophene (also known as thienyt), furan, 
benzothiophene, tetrazole, indole, N-methytindote, dBiydroindale, indazofe, N- 
formylrndole. benzimidazole, thiazole, pyrimidine, and thiadiazole. 

15 The chemist of ordinary skill will recognize that certain combinations of 

heteroatom-containing substituents Rsted in this invention define compounds which 
will be less stable under physiological conditions (e.g., those containing acetal or 
aminal linkages). Accordingly, such compounds are less preferred. 

The expression "prodrug" refers to compounds that are drug precursors, 

20 which following administration, release the drug in vfvo via some chemical or 
physiological process (e.g., a prodrug on being brought to the physiological pH is 
converted to the desired drug form). Exemplary prodrugs upon deavage release the 
corresponding free add, and such hydro lyzable ester-forming residues of the 
compounds of this invention include but are not limited to carboxylic acid substituents 

25 (e.g., R 1 is -(CHJqCtOJaX 8 where X? Is hydrogen, -or R 2 or A 1 contains carboxylic 
acid) wherein the free hydrogen Is replaced by. (Ci-CJaDcyi, (Cr 
C 12 )a!kanoyloxymethyl, (C 4 -Cg)1-(alkanoyloxy)ethyl, 1-methyM-<alkanoyloxyy-ethyl 
having from 5 to 10 carbon atoms, alkoxycarbonyloxymethyi having from 3 to 6 
carton atoms, 1-(alkoxycarbonyloxy)ethy! having from 4 to 7 carbon atoms, 1- 

30 methyl- Halkoxycarbonyloxy)ethyl having from 5 to 8 carbon atoms, N- 
(alkoxycarbonyl)aminomethy! having from 3 to 9 carbon atoms, 1-<N- 
(a!koxycarbonyl)amino)ethyl having from 4 to 10 carbon atoms, 3-phthaBdyt. 4- 
crotonolactonyl, gamma-butyroiacton-4-yl, di-N,^C 1 -C2)alkytammo(C y C J )aUcyt 
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(such as Mmethylaminoethyl). carbamoyKCi-C^alkyl, N.N-di(C r C2)- 
alkylcarbamoyl-(C r C2)alky1 and piperidino-, pyrrolidine- or mbrphoHnoCCrCsJalkyl. 

Other exemplary prodrugs release an alcohol of Formula I wherein the free 
hydrogen of the hydroxyl substituent (e.g., R 1 contains hydroxy!) is replaced by (C r 

5 C B )alkanoyioxymethyl, . HfCi-CeJalkanoyloxyJethyl, 1-methyM-((Ci-C8)alka- 
noyloxy)ethy!, (Ct-CeJa^oxycarbonyloxymethyl, N^Ct-C^aBcoxy-carbonylamlno- 
methyl, sucdnoyt, (Ci-C^alkanoyt, a-aminofCt-C^alkanoyl. arytacetyl and a- 
aminoacyl, or a-arninoacyt-o-amlnoacyl wherein said a-amlnoacyl moieties are 
independently any of the naturally occurring L-amrno acids found in proteins, 

10 P(0)(OH)* -PfOKOfCrCeJalkyfc or glycosyl (the radical resulting from detachment 
of the hydroxyl of the hemiaceta) of a carbohydrate). 

Prodrugs of this invention where a carboxyi group in a carboxylfc add of 
Formula (I) is replaced by an ester may be prepared by combining the carboxytic 
add with the appropriate alky! hatide in the presence of a base such as potassium 

15 carbonate m an inert solvent such as DMF at a temperature of about 0°C to 100 b C 
for about 1 to about 24 hours. Alternatively, the add is combined with the appropriate 
alcohol as solvent in the presence of a catalytic amount of add such as concentrated 
sulfuric add at a temperature of about 20°C to 120°C, preferably at reflux, for about 
1 hour to about 24 hours. Another method is the reaction of the add in an inert 

20 solvent such as THF, with concomitant removal of the water being produced by 
physical (e.g., Dean Stark trap) or chemical (e.g., molecular sieves) means. 

Prodrugs of this invention where an alcohol function has been derivatized as 
an ether may be prepared by combining the alcohol with the appropriate alky! 
bromide or iodide in the presence of a base such as potassium carbonate in an inert 

25 solvent such as DMF at a temperature of about 0°C to 100°C for about 1 to about 24 
hours. Alkanoytaminomethyl ethers may be obtained by reaction of the alcohol with a 
bis-<alkanoylamlno)methane in the presence of a catalytic amount of acid in an inert 
solvent such as THF, according to a method described In US 4,997,984. 
Alternatively, these compounds may be prepared by the methods described by 

30 Hoffman et al. in J. Org. Chem. 1994, 59, p. 3530. 
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Certain of the above defined terms may occur more than once in the above 
formula and upon such occurrence each term shall be defined independently of the 
other. 

Throughout the specification and appendent claims the following 
5 abbreviations are UBed with the following meanings: 

BOC t-butytoxycarbonyl 

BOP Benzotriazol*1*yloxytris(dlmethylamino) 

phosphonium hexafluorophosphate 
CBZ Benzyloxycarbony) 

10 CDJ N.N'-Carbonytdiimidazole 

CHjClj Methylene chloride 

CHCI, Chloroform 
DCC Dicydohexylcarbotfilmide 
DMF Dimethytformarrtcte 

15 EDC 1-{3-dimathylaminopropyl)-3- 

ethyicarbodHmide hydrochloride 
EtOAc Ethyl acetate 

FMOC 9-Ruorenylmethoxycaft»nyl 
h . hours 

20 Hex Hexane 

HOAT 1-Hydroxy-7-azabenzotriazole 
HOST Hydroxybenzotri azote hydrate 

HPLC High pressure liquid chromatography 

MHz Megahertz 

25 MS Mass Spectrum 

NMR Nudear Magnetic Resonance 

PTH Parathyroid hormone 

TFA Trifluoroacetic acid 

THF Tetrahydrofuian 

30 TLC Thin layer chromatography 
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-3S- 



TROC 



TRH 



Thyrotropin releasing hormone 
2,2,2-TrichIoroethoxycarbonyl 



The compounds of the instant invention ail have at least one asymmetric 
center as noted by the asterisk in the structural Formula I, above. Additional 

5 asymmetric centers may be present on the molecule depending upon the nature of 
the various substituents on the molecule. Each such asymmetric center will produce 
two optical isomers and ft is intended that all such optical isomers, as separated, 
pure or partially purified optical isomers, racemic mixtures or diastereomeric mixtures 
thereof, be Included within the scope of the instant invention. In the case of the 

10 asymmetric center represented by the asterisk, it has been found that the absolute 
stereochemistry of the more active and thus more preferred Isomer Is shown in 
Formula IA. This preferred absolute configuration also applies to Formula I. 



15 With the R 4 substhuent as hydrogen, the spatial configuration of the asymmetric 
center corresponds to that in a D-amino add In most cases this is also designated 



in making R- or Stereochemical assignments. 

The instant compounds are generally isolated in the form of their 

20 pharmaceutical^ acceptable acid addition salts, such as the salts derived from using 
inorganic and organic acids. Examples of such adds are hydrochloric, nHric, sulfuric, 
phosphoric, formic acetic, trifluoroacetic, propionic, mateta, succinic D-tartaric L- 
tartaric mafonic, methane sulfonic and the like. In addition, certain compounds 
containing an acidic function such as a carboxy can be isolated in the form of their 

25 inorganic salt in which the counter-ton can be selected from sodium, potassium, 
lithium, calcium, magnesium and the like, 88 wen as from organic bases. 

The pharmaceutical^ acceptable salts are formed by taking about 1 
equivalent of a compound of formula (1) and contacting it with about 1 equivalent of 




(IA) 



an Reconfiguration although this wfll vary according to the values of R 3 and R 4 used 
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the appropriate corresponding acid of the salt which is desired. Work-up and 
isolation of the resulting salt is well-known to those of ordinary skill in the art 

The growth hormone releasing compounds of Formula I are useful in vitro as 
unique tools for understanding how growth hormone secretion is regulated at the 
5 pituitary level. This includes use in the evaluation of many factors thought or known 
to influence growth hormone secretion such as age, sex, nutritional factors, glucose, 
amino adds, fatty acids, as well as fasting and non-fasting states. In addition, the 
compounds of this invention can be used in the evaluation of how other hormones 
modify growth hormone releasing activity. For example, it has already been 

10 established that somatostatin inhibits growth hormone release. 

The compounds of Formula I can be administered to animals, including 
humans, to release growth hormone in vivo. The compounds are useful for 
treatment of symptoms related to GH deficiency; stimulate growth or enhance feed . 
efficiency of animals raised for meat production to improve carcass quality; to 

15 increase milk production in dairy cattle; improvement of bone or wound healing and 
improvement In vital organ function. The compounds of the present invention by 
inducing endogenous GH secretion wHl alter body composition and modify other GH- 
dependent metabolic, immunologic or developmental processes. For example, the 
compounds of the present invention can be given to chickens, turkeys, livestock 

20 animals (such as sheep, pigs, horses, cattle, etc), companion animals (e.g., dogs) or 
may have utility in aquaculture to accelerate growth and improve the protein/fat ratio. 
In addition, these compounds can be administered to humans m vivo as a diagnostic 
too) to directly determine whether the pituitary is capable of releasing growth 
hormone. For example, the compounds of Formula I can be administered in vivo to 

25 children. Serum samples taken before and after such administration can be assayed 
for growth hormone. Comparison of the amounts of growth hormone in each of 
these samples would be a means for directly determining the ability of the pattern's 
pituitary to release growth hormone. 

Accordingly, the present Invention includes within Its scope pharmaceutical 

30 compositions comprising, as an active ingredient at least one of the compounds of 
Formula I in association with a pharmaceutical^ acceptable carrier. Optionally, the 
pharmaceutical compositions can further comprise an anabolic agent in addition to at 
least one of the compounds of Formula I or another compound which exhibits a 
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. different activity, e.g., an antibiotic growth permlttant or an agent to treat 
osteoporosis or with other pharmaceutical^ active materials wherein the combination 
enhances efficacy and minimizes side effects. 

Growth promoting and anabolic agents include, but are not limited to, TRH, 
5 PTH diethylstilbesteroi, estrogens, 0-agonists, theophylline, anabolic steroids, 
enkephalins, E series prostaglandins, compounds disclosed in U.S. Patent No. 
3,239,345, the disclosure of which is hereby incorporated by reference, e.g., zeranol; 
compounds disclosed in U.S. Patent No. 4,036,979, the disclosure of which Is hereby 
incorporated by reference, e.g., sulbenox; and peptides disclosed In U.S. Patent No. 

10 4,41 1 ,890, the disclosure of which is hereby incorporated by reference. 

The growth hormone secretagogues of this invention in combination with 
other growth hormone secretagogues such as the growth hormone releasing 
peptides GHRP-6 and GHRP-1 as described in U.S. Patent No. 4,411,890, the 
disclosure of which ts hereby incorporated by reference, and publications WO 

15 89/07110, WO 89/07111 and B-HT920 as weD as hexarefin and the newly 
discovered GHRP-2 as .described in WO 93/04081 or growth hormone releasing 
hormone (GHRH, also designated GRF) and its analogs or growth hormone and its ' 
analogs or somatomedins. including IGF-1 and IGF-2 or p-adrenergic agonists such 
as ctonidme or serotonin 5H71D agonists such as sumatriptan or agents which inhibit 

20 somatostatin or its release such as physostlgmine and pyridostigmine, are useful for 
Increasing the endogenous levels of GH in mammals. The combination of a GH 
secretagogue of this Invention with GRF results in synergistic Increases of 
endogenous growth hormone. 

As is well known to those skOled in the art the known and potential uses of 

25 growth hormone are varied and multitudinous (See "Human Growth Hormone", 
Strobe! and Thomas, Pharmacological Reviews, £S, pg. 1-34 (1994); T. Rosen et 
al., Horm Res, 1995; 43: pp. 93-99; M. DegerbJad et aL, European Journal of 
Endocrinology, 1995, 133: pp. 180-1 88; J, O. Jorgensen, European Journal of 
Endocrinology. 1994, 130: pp. 224-228; K. C. Copetand et al., Journal of Clinical 

30 Endocrinology and Metabolism. Vol 78 No. 5, pp. 1040-1047; J. A. Atoi et a)., 
Journal of Clinical Endocrinology and Metabolism, Vol. 79 No. 4, pp. 943-949; F. 
CordMo et al., Metab. Clin. Exp., (1995), 44<8), pp. 745-748; K. M. Fairhafi et al, X 
Endocrinol., (1995), 145(3), pp. 417-426; RM. Frieboes et al., 
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Neuroendocrinology, (1995), 61(5), pp. 504-589; and M. Uovera et ah, tnt J. 
Cancer, (1995). 61(1). pp. 138-141]. Thus, the administration of the compounds of 
this invention for purposes of stimulating the release of endogenous growth hormone 
can have the same effects or ussb as growth hormone itself. These varied uses of 
5 growth hormone may be summarized as follows: stimulating growth hormone 
release in elderly humans; treating growth hormone deficient adults; preventing 
catabolic side effects of glucocorticoids, treating osteoporosis, stimulating the 
immune system, acceleration of wound healing, accelerating bone fracture repair, 
treating growth retardation, treating congestive heart failure as disclosed In PCT 

10 publications WO 95/28173 and WO 95/28174 (an example of a method for assaying 
growth hormone secretagogues for efficacy In treating congestive heart failure is 
. disclosed in R. Yang et al M Circulation, Vol. 92, No. 2, p262, 1995), treating acute 
or chronic renal failure or insufficiency, treatment of physiological short stature, 
including growth hormone deficient children, treating short stature associated with 

15 chronic illness, treating obesity, treating growth retardation associated with Prader- 
Willi syndrome and Turner's syndrome; accelerating the recovery and reducing 
hospitalization of bum patients or following major surgery such as gastrointestinal 
surgery; treating intrauterine growth retardation, skeletal dysplasia, hypercoitisonism 
and Cushmgs syndrome; replacing growth hormone in stressed patients; treating 

20 osteochondrc dysplasias, Noonans syndrome, sleep disorders, Alzheimer's disease, 
delayed wound heaOng, and psychosocial deprivation; treating of pulmonary 
dysfunction and ventilator dependency; attenuating protein catabolic response after 
a major operation; treating malabsorption syndromes, reducing cachexia and protein 
loss due to chronic illness such as cancer or AIDS; accelerating weight gain and 

25 protein accretion In patients on TPN (total parenteral nutrition); treating 
hyperinsulinemia including nesidioblastosis; adjuvant treatment for ovulation 
induction and to prevent and treat gastric and duodenal ulcers; stimulating thymic 
development and preventing age-related decline of thymic function; adjunctive 
therapy for patients on chronic hemodialysis; treating tmmunosuppressed patients 

30 and enhancing antibody response following vaccination; improving musde strength, 
increasing muscle mass, mobility, maintenance of skin thickness, metabolic 
homeostasis, renal homeostasis in the frail elderly; stimulating osteoblasts, bone 
remodelling, and cartilage growth; treating neurological diseases such as" peripheral 
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and drug induced- neuropathy, Guillian-Barre Syndrome, amyotrophic lateral 
sclerosis, multiple sclerosis, cerebrovascular accidents and demyelinating diseases; 
stimulating the immune system in companion animals and treating disorders of aging 
in companion animals; growth promotant In livestock; and stimulating wool growth in 
5 sheep. 

It will be known to those skilled in the art that there are numerous compounds 
now being used In an effort to treat the diseases or therapeutic indications 
enumerated above. Combinations of these therapeutic agents, some of which have 
also been mentioned above, with the growth promotant, exhibit anabolic and 

10 desirable properties of these various therapeutic agents. In these combinations, the 
therapeutic agents and the growth hormone secretagogues of this Invention may be 
independently and sequentially administered or co-administered in dose ranges from 
one one-hundredth to one times the dose levels which are effective when these 
compounds and secretagogues are used singly. Combined therapy to Inhibit bone 

15 resorption, prevent osteoporosis, reduce skeletal fracture, enhance the healing of 
bone fractures, stimulate bone formation and increase bone mineral density can be 
effectuated by combinations of bisphosphonates and the growth hormone 
secretagogues of this invention, see PCT publication WO 95/11029 for a discussion 
of combination therapy using bisphosphonates and GH secretagogues. The use of 

20 bisphosphonates for these utilities has been reviewed, for example, by Hamdy, 
NAT., Role of Bisphosphonates in Metabolic Bone Diseases, Trends In 
Endocrinol. Metab,, 1993, 4, pages 19-25. Bisphosphonates with these utilities 
include but are not limited to alendronate, tfludronate, dimethyl-APD, risedronate, 
etidronate, YM-175, dodronate, pamidronate, and BM-2 10995 (ibandronate). 

25 According to their potency, oral daily dosage levels of the bisphosphonate of 
between 0.1 mg and 5 g and dairy dosage levels of the growth hormone 
secretagogues of this invention of between 0.01 mg/kg to 20 mg/kg of body weight 
are administered to patients to obtain effective treatment of osteoporosis. 

The compounds of this Invention may be combined with a mammalian estrogen 

30 agonist/antagonist Any estrogen agonist/antagonist may be used as the second 
compound of this invention. The term estrogen agonist/antagonist refers to 
compounds which bind with the estrogen receptor, inhibit bone turnover and prevent 
bone loss. In particular, estrogen agonists are herein defined as chemical compounds 
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capable of binding to the estrogen receptor sites in mammalian tissue, and mimicking 
the actions of estrogen in one or more (issue. Estrogen antagonists are herein defined 
as chemical compounds capable of binding to the estrogen receptor sites in 
mammalian tissue, and blocking the actions of estrogen in one or more tissues. Such 
5 activities are readily determined by those skiOed in the art according to standard 
assays including estrogen receptor binding assays, standard bone histomorphometrtc 
and densitometer methods (see Eriksen E.F. et al.. Bone Histomofphometry, Raven 
Press, New York, 1994, pages 1-74; Grter S.J. et aL, The Use of Dual-Energy X-Ray 
Absorptiometry In Animals, Inv. Radiol., 1996, 31(1)50-62; Wahner H.W. and 

10 Fogelman I., The Evaluation of Osteoporosis: Dual Energy X-Ray Absorptiometry in 
Clinical Practice.. Martin Dunta Ltd., London 1994, pages 1-296). A variety of these 
compounds are described and referenced below; however, other estrogen 
agonists/antagonists wfll be known to those skilled in the art. A preferred 
estrogen agonist/antagonist is droloxifene: (phenol, 3-{H4[2-(dimethytamim))ethoxyl- 

15 phenyiJ-2-phenyM-butenyiK (EM and associated compounds which are disclosed In 
U.S. patent 5,047,431 (the disclosure of which is hereby incorporated by reference). 

Another preferred estrogen agonist/antagonist is tamoxifen: (ethanamine t 2-H- 
(1.2-diphenyM^utenyDphehoxy^ (Z)-2- f 2-hydrox>M ,2,3-propanetri- 

cartexylate (1:1)) and associated compounds which are tfsdosed in U.S. patent 

20 4,536,516 (the cfisdosure. of which b hereby incorporated by reference). Another 
related compound is 4-hydroxy tamoxifen which is disclosed In U.S. patent 4,623,660 
(the disclosure of which Is hereby incorporated by reference). 

Another preferred estrogen agonist/antagonist is raloxifene: (methanone, [6- 
hydroxy-2-(4-hydraxyphenyi)benzofe^ 
.25 .hydrochloride) and associated compounds which are disclosed in U.S. patent 
4,418,068 (the disclosure of which is hereby incorporated by reference). 

Another preferred estrogen agonist/antagonist is (doxifene: Pymllcfine. 1-H4- 
[[1-<4-«dophenyI)-2-phenyM -Butenyilphenoxyjethyl] and associated compounds 
which are disclosed in U.S. patent 4.839,155 (the disclosure of which is hereby 

30 incorporated by reference). 

Other preferred estrogen agonist/antagonists include compounds as described 
in commonly assigned U.S. patent no. 5,552,412 the disclosure of which is hereby 
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Incorporated by reference. Especially preferred compounds which are described 
therein ere: 

d$^4-fiuoro-phenyl)-5-l4-(2<iperic^ 
naphthaJene-2-ol: 
5 (-)-ck^henyl-5-{4-(2-pyrroM^ 
naphthalene-2-ol; 

cis-6-phenyl-5-{4-{2-pyrToli^ 
naphthalene-2-oh 

c^HO'-pyirotodinoethoxy^'^^ 
1 0 tetrahydronaphthatene; 

M4*-pyrTofidinoethoxyphen^ ,2,3,4- 
tetrahydfoisoquinofine; 

cfe^4-hydraxypheny^ 
tetrahydro-naph1haJwte-2-ol; and 
15 M4H3yrroMnotetho«yp^^ 
tetrahydroisoquinofine. 

Other estrogen agonist/antagonists are described in U.S. Patent 4,133,814 (the 
disclosure of which is hereby incorporated by reference). U.S. Patent 4,133,814 
discloses derivatives of 2-phenyt-3^royt-benzothlophene and 2-phenyl-3- 
20 aroyibenzcthiophene-l-oxkJe. . 

The following paragraphs provide preferred dosage ranges for various anti- 
resorptfve agents. 

The amount erf the antHesorptive agent to be used b determined by its activity 
as a bone loss inhibiting agent THs activity is determined by means of an individual 
25 compound's pharmacokinetics and its minimal maximal effective dose in inhibition of 
bone loss using a protocol such as those referenced above. 

In general an effective dosage for the activities of this invention, for example 
the treatment of osteoporosis, for the estrogen agonists/antagonists (when used in 
combination with a compound of Formula I of this invention) is in the range of 0.01 to 
30 200 mg/kg/day, preferably 0.5 to 100 mg/kg/day. 

In particular, an effective dosage for droloxifene is in the range of 0.1 to 40 
mg/kg/day, preferably 0.1 to 5 mg/kg/day. 
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ln particular, an effective dosage for raloxifene is in the range of 0.1 to 100 
mg/kg/day r preferably 0.1 to 10 mg/kg/day. 

In particular, an effective dosage for tamoxifen is in the range of 0.1 to 100 
mg/kg/day, preferably 0.1 to 5 mg/kg/day. 
5 In particular, an effective dosage for 

c«s^4-fluoro-phenyJ)-544^2-^ 
naphtha tene-2-ol; 

(-)<i5-6-pheny^4^2-pyroH 
naphthalene-2-ot 
10 cte-6i>henyh5-(4-<2-pynol^ 
napftihaton»-2-cl; 

c^1-{e , -pyrrotodin6ethoxy-3 , -pyfidy^ ,2.3,4- 
tetrahydronaphthalene; 

1 -<4^yrrolkiJnoethoxyphenyI}-2K4M^ 2 .3,4- 

15 tetrahydroisoquinoline; 

cis-6K4-hydroxyphenyl>-5^4^2^peridiM 
tetrahydro-naphthatene-2-ol; or 

l-^-pyroKdtnotethcayp^ ,2,3,4- 
tetrahydrolsoquinoJine Is In the range of 0.0001 to 100 mg/kg/day. preferably 0.001 to 
20 10 mg/kg/day. 

In particular, an effective dosage for 4-hydroxy tamoxifen is In the range of 
0.0001 to 100 mg/kg/day, preferably 0.001 to 10 mg/kg/day. 

Compounds that have the ability to stimulate GH secretion from cultured rat 
pituitary cells are identified using the following protocol. This test Is also useful for 
25 comparison to standards to determine dosage levels. Cells are isolated from 
pftuitaries of 6-week old make Wistar rats. Following decapitation, the anterior 
pituitary lobes are removed into cold, sterile Hank's balanced salt solution without 
calcium or magnesium (HBSS). Tissues are finely minced, then subjected to two 
cycles of mechanically assisted enzymatic dispersion using 10 LWmL bacterial 
30 protease (EC 3.4.24.4, Sigma P-6141) in HBSS. The tissue-enzyme mixture Is 
stirred in a 6pinner flask at 30 rpm in a 5% CO2 atmosphere at about 37°C for about 
• 30 mln, with manual trituration after about 15 min and about 30 mln using a 10-<nL 
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pipet. This mixture is centrifuged at 200 x g for about 5 min. Horse serum is added 
to the supernatant to neutralize excess protease. The pellet is resuspended in fresh 
protease, stirred for about 30 min more under the previous conditions, and manually 
triturated, ultimately through a 23-gauge needle. Again, horse serum is added, then 
5 the cells from both digests are combined, pelleted (200 x g for about 15 min), 
washed, resuspended in culture medium and counted. Cells are plated at 6.0- 
6.5x1 0 4 cells per cm 2 in 48-wett Costar dishes and cultured for 3-4 days In 
Dutbecco's Modified Eagle Medium (D-MEM) supplemented wtth 4.5 g/L glucose, 
10% horse serum, 2.5% fetal bovine serum, 1% nonessential amino adds, 100 

10 U/mL nystatin and 50 mg/mL gentamydn sulfate before assaying for GH secretion. 

Just prior to assay, culture wells are rinsed twice, then equilibrated for about 
30 minutes in release medium (D-MEM buffered with 25 mM Hepes, pH 7.4 and 
containing 0.5% bovine serum albumin at 37*C). Test compounds are dissolved in 
DMSO, then diluted into pre-warmed release medium. Assays are run In 

15 quadruplicate. The assay is initiated by adding 0.5 mL of release medium (with 
veWde or test compound) to each culture well. Incubation is earned out at about 
37"C for about 15 minutes, then terminated by removal of the culture medium, which 
is centrifuged at 2000 x g for about 15 minutes to remove cellular material. Rat 
growth hormone concentrations tn the supematants are determined by a standard 

20 radioimmunoassay protocol using a rat growth hormone reference preparation 
(NIDDK-rGH-RP-2) and rat growth hormone antiserum raised in monkey (NIDDK- 
antkGH-S-5) obtained from Dr. A. Parlow (Harbor-UCLA Medical Center, Torrence, 
CA). Additional rat growth hormone (1.5U/mg, #G2414, Scripps Labs, San Diego. 
CA) is todinated to a specific activity of approximately 30 pCi/jig by the chloramine T 

25 method for use as tracer, immune complexes are obtained by adding goat 
antiserum to monkey IgG (Organon Teknika, Durham, NC) plus polyethylene glycol, 
MW 10,000-20,000 to a final concentration of 4.3%; recovery is accomplished by 
centrifugation. This assay has a working range of 0.08-2.5 pg rat growth hormone 
per tube above basal levels. Active compounds typically stimulate growth hormone 

30 release by greater than 1.4 fold. Reference: Cheng, K., Chan, W.-S., Barreto, Jr., 
A., Convey, E.M., Smith, R.G. 1089. 
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Assay for Exooenouslv-Stimulated Groi^th Hormone Release in the Rat after 

Intravenous Administration of Test Compounds 

Twenty-one day old female Sprague-Dawtey rats (Charles River Laboratory, 
Wilmington, MA) are allowed to acdimate to local vivarium conditions (24 °C, 12 hr 

5 light, 12 hr dark cyde) for approximately 1 week before compound testing. All rats 
are allowed access to water and a pelleted commercial diet (Agway Country Food, 
Syracuse NY) ed libitum. The experiments are conducted in accordance with the 
NIH Guide for the Care and Use of Laboratory Animals. 

On the day of the experiment, test compounds are dissolved in vehicle 

10 containing 1% ethanol, 1mM acetic actd and 0.1% bovine serum albumin In saline. 
Each compound is tested with n=3. Rats are weighed and anesthetized via 
intraperitoneal injection of sodium pentobarbital (Nembutal, 50 mg/kg body weight). 
Fourteen minutes after anesthetic administration, a blood sample is taken by nicking 
the tip of the taQ and allowing the blood to drip into a microcentrifuge tube (baseline 

15 blood sample, approximately 100 pi)- Fifteen minutes after anesthetic 
administration, test compound Is delivered by Intravenous injection into the tail vein, 
with a total injection volume of 1 ml/kg body weight. Additional blood samples are 
taken from the tall at 5, 10 and 15 minutes after compound administration. Blood 
samples are kept on ice until serum separation by centrifugation (1430xg for 10 

20 minutes at 10°C). Serum is stored at -80"C until serum growth hormone 
determination by radioimmunoassay as described above and below. 
Assessment of Exroenpusly-Stimulated Growth Hormone Release In the Dog after 

On the day of experimentation, the test compound is weighed out for the appropriate 
25 dose and dissolved in water. Doses are delivered at a volume of 0.5 ml/kg by 
gavage to 4 dogs for each dosing regimen. Blood samples (2 ml) ere collected from 
the jugular vein by direct vena puncture pre-dose and at 0.08, 0.17. 0.25, 0.5. 0.75. 
1, 2. 4, 6, and 8 hours post dose using 2 ml vacutalners containing Gthlum heparin. 
The prepared plasma is stored at -20 °C until analysis. 

30 Measurement ot Canine Growth Hormone 

Canine growth hormone concentrations are determined by a standard 
radioimmunoassay protocol using canine growth hormone (antigen for iodtnation and 
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reference preparation AFP-1983B) and canine growth hormone antiserum raised in 
monkey (AFP-21452578) obtained from Or. A. Partow (Harbor-UCLA Medical 
Center, Torrence, CA). Tracer is produced by chloramine T-iodination of canine 
growth hormone to a specific activity of 20-40 pCi/yg. Immune complexes are 
5 obtained by adding goat antiserum to monkey IgG (Organon Teknika, Durham, NC) 
plus polyethylene glycol, MW 10,000-20,000 to a final concentration of 4.3%; 
recovery is accomplished by centrifugation. This assay has a working range of 0.08- 
2.5 pg canine GH/tube. 

The compounds of this invention can be administered by oral, parenteral 

10 (e.g. t intramuscular, intraperitoneal, intravenous or subcutaneous Injection, or 
implant), nasal, vaginal, rectal, sublingual, or topical routes of administration and can 
be formulated with pharmaceutical^ acceptable carriers to provide dosage forms 
appropriate for each route of administration. 

Solid dosage forms for oral administration include capsules, tablets, pills, ' 

15 powders and granules. In such solid dosage forms, the active compound Is admixed 
with at least one inert pharmaceutical^ acceptable earner such as sucrose, lactose, 
or starch. Such dosage forms can also comprise, as is normal practice, additional 
substances other than such inert diluents, e.g., lubricating agents such as 
magnesium stearate. In the case of capsules, tablets and pills, the dosage forms 

20 may also comprise buffering agents. Tablets and pais an additionally be prepared 
with enteric coatings. 

Liquid dosage forms for oral administration include pharmaceutical^ 
acceptable emulsions, solutions, suspensions, syrups, the ebdrs containing inert 
diluents commonly used In the art, such as water. Besides such inert diluents, 

25 compositions can also include adjuvants, such as wetting agents, emulsifying and 
suspending agents, and sweetening, flavoring and perfuming agents. 

Preparations according to this invention for parenteral administration include 
sterile aqueous or non-aqueous solutions, suspensions, or emulsions. Examples of 
non-aqueous solvents or vehicles are propylene glycol, polyethylene glycol, 

30 vegetable oils, such as olive oil and com oil, gelatin, and injectable organic esters 
such as ethyl oieate. Such dosage forms may also contain adjuvants such as 
preserving, wetting, emulsifying, and dispersing agents. They may be sterilized by, 
for example, filtration through a bacteria-retaining filter, by incorporating sterilizing 
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agents into the compositions, by irradiating the compositions, or by heating the 
compositions. They can also be manufactured in the form of sterile solid 
compositions which can be dissolved in sterile water, or some other sterile injectable 
medium immediately before use. 

5 Compositions for rectal or vagina) administration are preferably suppositories 

which may contain, in addition to the active substance, excipients such as coca 
butter or a suppository wax. 

Compositions for nasal or sublingual administration are also prepared with 
standard excipients weO known in the art 

10 The dosage of active ingredient in the compositions of this invention may be 

varied; however, it is necessary that the amount of the active ingredient be such that 
a suitable dosage form is obtained. The selected dosage depends upon the desired 
therapeutic effect, on the route of administration, and on the duration of the 
treatment Generally, dosage levels of between 0.0001 to 100 mg/kg of body weight 

15 daily are administered to humans and other animals, e.g.. mammals, to obtain 
effective release of growth hormone. 

A preferred dosage range is 0.01 to 5.0 mg/kg of body weight daily which can 
be administered as a single dose or divided into multiple doses. 

The preparation of the compounds of Formula I of the present invention can 

20 be carried out in sequential or convergent synthetic routes. Syntheses detailing the 
preparation of the compounds of Formula I in a sequential manner are presented in 
the reaction schemes shown hereinbelow. 

Many protected amino acid derivatives are commercially available, where the 
protecting groups Prt, Z 100 and Z 300 are, for example, BOC, CBZ, benzyl, 

25 ethoxycarbonyl groups, CF 3 C(0)-, FMOC, TROC, trityl or tosyt. Other protected 
amino acid derivatives can be prepared by literature methods. Some 3-axo-2- 
carboxyl pyrrofidines, and 4-oxo-3-carboxy1 pipericfines are commercially available, 
and many other related pyrrolidines and Substituted ptperidtnes are known in the 
literature. 

30 Many of the schemes illustrated below describe compounds which contain 

protecting groups Prt, Z ,0 ° or Z 200 . Benzyloxycarbonyl groups can be removed by a 
number of methods including, catalytic hydrogenation with hydrogen in the presence 
of a palladium or platinum catalyst in a protic solvent such as methanol. Preferred 



Printed from Mimosa 10/14/1997 14:13:15 page -48- 



W0 9704369 PCT/IB96A01353 

*7- 

' catalysts are palladium hydroxide on carbon or palladium on carbon. Hydrogen 
pressures from 1-1000 psi may be employed; pressures from 10 to 70 psi are 
preferred. Alternatively, the benzyloxycarbonyl group can be removed by transfer 
hydrogenatton. 

5 Removal of BOC protecting groups can be carried out using a strong acid 

such as trifluoroacetic acid or hydrochloric acid with or without the presence of a 
cosoivent such as dichloromethane, ethyl acetate, ether or methanol at a 
temperature of about -30 to 70*C V preferably about -5 to about 35°C. 

Benzyl esters of amines can be removed by a number of methods including, 

10 catalytic hydrogenation with hydrogen in the presence of a palladium catalyst in a 
protic solvent such as methanol. Hydrogen pressures from 1-1000 psi may be 
employed; pressures from 10 to 70 psi are preferred. The addition and removal of 
these and other protecting groups are discussed by T. Greene in Protective Groups 
in Organic Synthesis, John Wiley & Sons, New Yortc, 1881 . 
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SCHEME 1: The protected amino acid derivatives 1 are in many cases commercially 
S available, where the protecting group Prt is, for example, BOC, FMOC or CBZ 
groups. Other amino acids can be prepared by literature methods. 

As IBustrated in Scheme 1, coupling of amines of formula 2 with protected 
amino adds of formula 1, where Prt is a suitable protecting group, is conveniently 
earned out in an inert solvent such as dichioromethane or DMF by a coupling 
10 reagent such as EDC or DCC in the presence of HOST or HOAT. In the case where 
the amine is present as the hydrochloride salt, it is preferable to add one or two 
equivalents of a suitable base such as triethylamine to the reaction mixture. 



Printed from Mimosa 10/14/1997 14:13:15 page -50- 



WO 97/14369 



PCT/IB 96/0 1353 



10 



-49- 

Altematively, the coupling can be effected with a coupling reagent such as BOP in an 
inert solvent such as methanol. Such coupling reactions are generally conducted at 
temperatures of about -30° to about 80°C, preferably -10° to about 2S°C. For a 
discussion of other conditions used for coupling peptides see Houben-Weyl, Vol. 
XV, part II, E. Wunsch, Ed, George Theime Veriag, 1974 t Stuttgart Separation of 
unwanted side products and purification of intermediates is achieved by 
chromatography on silica gel, employing flash chromatography (W. C. Still, M. Kahn 
and A. Mrtra. J. Org. Chem. 43 2923 197B), by crystallization or by trituration. 

Transformation of the compound of formula 3 Into intermediates of formula 4 
can be carried out by removal of the protecting group Prt as described above. 
Coupling of intermediates of formula 4 to amino acids of formula 5 can be effected 
as described above to give intermediates of formula 6. Deprotection of the amine 6 
affords compounds of formula 7. 

SCHEME 2 
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SCHEME 2: Alternatively, compounds of formula 7 can be prepared by a 
convergent route as 6hown in Scheme 2. Intermediate esters of formula 8 can be 
prepared by treating amino acids 1, where Prt is a suitable protecting group, with a 
base such as potassium carbonate followed by an aOcyl halide such as iodomethane 
in a suitable solvent such as DMF. Deprotectlon of the amine transforms 8 into 9. 
Alternatively, many amino acids of formula 9 are commercially available. 
Intermediate 10 is generated by coupling 9 to amino acid 5. The ester of 
intermediate 10 can be converted to Intermediate add 11 by a number of methods 
known in the art; for example, methyl and ethyl esters can be hydro lyzed with lithium 
hydroxide in a protic solvent such as aqueous methanol or aqueous THF at a 
temperature of about -20° to 120°C, preferably about 0° to 50'C. In addition, 
removal of a benzyl group can be accomplished by a number of reductive methods 
Including hydrogenation in the presence of platinum or pa&adium catalyst In a protic 
solvent such as methanol. Acid 11 can then be coupled to amine 2 to give 
intermediates of formula 6. Transformation of 6 to 7 can be achieved by removal of 
the protecting group Z 200 . 
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SCHEME 5: As illustrated in Scheme 5. aikylation of the dtphenytoxazinone of 
formula 18 with cinnamyl bromide in the presence of sodium bis(trimethyteilyl)amide 
generates 19 which is then converted to the desired (D)-2-amino-5-phenylpentanoic 
acid 20 by removing the protecting group (Pit) and hydrogenation over a PdCfc 
5 catalyst 

SCHEMES 



o o 




21 23 

R> 




SCHEME 6: Treatment of an ester of formula 21 with a base such as sodium 
hydride in a solvent such as OMF followed by an alkyl haiide 22 generates a 
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compound of formula 23 as illustrated in Scheme 6. Treating a compound of formula 
23 with a hydrazine of formula 24 such as hydrazine or methyt-hydrazine in a solvent 
such as refluxing ethanol, followed by concentration and heating the residue in 
. toluene at temperatures at or near reflux results in a compound of formula 25. 
5 Alternatively, 23 can be treated with a salt of a hydrazine in the presence of sodium 
acetate in refluxing ethanol to give 25. Deprotectton of the amine generates a 
compound of formula 28. Thioamldes of formula 26 can be formed by treating 25 
with Lawesson's reagent in refluxing toluene or benzene. Removal of the protecting 
group transforms 26 into 27. 
10 SCHEME 7 



R 2 




25 28 



SCHEME 7: Treatment of a compound of formula 21 with a hydrazine of formula 24 
in a solvent such as refluxing ethanol, followed by concentration and heating the 
residue in toluene at temperatures at or near reflux results in compounds of formula 
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29. Alternatively, 21 can be treated with a salt of a hydrazine In the presence of 
sodium acetate m refluxing ethanol to give 29. The amide of formula 29 can be 
treated with a base such as sodium hydride in a solvent such as DMF followed by an 
aikyl halide to give 25. Deprotection of the amine generates a compound of formula 
28. 

SCHEME* 
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SCHEME 8: Reaction of a ketoester of formula 30 with a chiral amine such as 
alpha-methylbenzylamine with a suitable aldehyde such as formaldehyde, or reaction 
of a vinyl ketoaster of formula 31 with a chiral amine such as alpha- 
methylbenzylamine with a suitable aldehyde such as formaldehyde, affords a 
5 compound of formula 32 via a double Mannich reaction. Reaction of 32 with a 
hydrazine generates a chiral compound of formula 33. Deprotection of the nitrogen 
with hydrogen and a suitable catalyst such as palladium affords compounds of 
formula 34. 
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SCHEME 9: Treatment of a compound of formula 81 with a reducing agent such as 
sodium borohydride and protection of the nitrogen affords a compound of formula B2. 
Protection of the alcohol affords 63. Saponification of the ester affords a compound 
of formula 84. Reaction of B4 with thionyl chloride followed by treatment with 
diazomethane affords the homologated acid of formula 85. Esterification of 85 
affords a compound of formula 86, which Is Odeprotected to give 87. Oxidation of 
87 affords a ketone of formula 88. Reaction of 68 with a hydrazine, followed by 
nitrogen deprotection affords a compound of formula 44. 

SCHEME 10 
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35 36 37 

SCHEME 10: Treatment of a compound of formula 35 with a base such as sodium 
hydride in a solvent such as DMF followed by treatment with diethylcarbonate 
generates the ethyl ester of compound 36. Deprotection of the amine transforms 36 
Into 37. 
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SCHEME 11 




40 

SCHEME 11: Treatment of a malorric ester of formula 36 with a base such as 
sodium hydride in a solvent such as DMF and subsequent hydrogenolysis of the 
5 benzyl group with hydrogen and a catalyst such as palladium in a suitable solvent 
such as methanol produces the ester of formula 39. Deprotection of the amine 
generates compounds of formula 40. 
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SCHEME 12 




SCHEME 12: Treatment of a ketone of formula 41 with a secondary amine such as 
pfpendin© In a suitable solvent such as benzene with removal of water affords an 
5 enamine of formula 42. AJkylation of the enamlne with an alpha-haloester such as 
ethylbromoacetate in a suitable solvent such as benzene or THF using a suitable 
base such as LDA or NaNfSiMe^ affords a ketoester of formula 43. Reaction with 
a hydrazine of formula 24 affords the compound of formula 44. Deprotection of the 
nitrogen affords compounds of formula 45* 
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SCHEME 13 

O 




Scheme 13: Treatment of a ketoester of formula 37 with an iodonium salt such as 
diphenytiodonium trifluoroacetate in a suitable solvent such as t-butanol generates a 
5 ketoester of formula 46. Reaction of 46 with a hydrazine generates a compound of 
formula 47. Deprotectlon of the nitrogen affords compounds of formula 48. see 
Synthesis, (9), 1984 p. 709 for a (totalled descriptioa 
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SCHEME 14 




SO 51 
SCHEME 14: Treatment of a ketoester of formula 37 with an olefin such as 
acrytonrtrile generates a ketoester of formula 49. Reaction of 49 with a hydrazine 
5 generates a compound of formula SO. Deprotection of the nitrogen affords 
compounds of formula 51. 
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SCHEME 15: Treatment of a ketoester of formula 37 with altyl bromide and a 
suitable base such as sodium hydride in a suftable solvent such as DMF affords a 
ketoester of formula 52. Reaction of 52 with a hydrazine generates a compound of 
formula 53. Ozonolysls of 53 in a suitable solvent such as methylene chloride 

5 followed by treatment with a reducing agent such as dbnethylsulftde affords an 
aldehyde of formula 54. Oxidation of 54 affords a carboxylic add of formula 55. 
Curtius rearrangement of 55, followed by hydrolysis of the intermediate isocyanate 
affords a primary amine of formula 56. Treatment of a compound of formula 56 with 
an isocyanate or carbamate affords a urea of formula 57. Deprotection of the 

10 nitrogen affords compounds of formula 56. 
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SCHEME 16 
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SCHEME 16: Treatment of a compound of formula 54 with a primary amine affords 
an imine of formula 59. Reduction of a compound of formula 59 affords a compound 
5 of formula 60. Treatment of a compound of formula 60 with an acylating agent 
affords a compound of formula 61. Dep reflection of the nitrogen affords compounds 
of formula 62. 
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SCHEME 17 




64 65 
SCHEME 17: Treatment of a compound of formula 54 with a reducing agent such as 
sodium borohydride affords a compound of formula 63. Reaction of 63 with an 
5 acytating agent such as an tsocyanate or carbamate affords compounds of formula 
64. Deprotection of the nitrogen affords compounds of formula 65. 
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SCHEME 18: Treatment of a compound of formula $3 with a phosphine such as 
triphenyl phosphine and an azo compound such as dtethytazodicarboxylate and an 
5 oxindole affords a compound of formula 66. De protection of the nitrogen affords the 
compound of formula 67. 
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SCHEMS.19 




71 

SCHEME 19: Treatment of a ke to ester of formula 37 with a chrral die) and acid 
eatafyst wfth removal of water In a suitable solvent such as benzene affords a chiral 
5 ketat of formula 68. Afkytation of 68 with an alkyl hafide in the presence of a base 
such as IDA followed by acid-catalyzed hydrolysis of the ketal affords chtrai 
ketoestere of formula 69. Reaction of 69 with a hydrazine generates chfrai 
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compounds of formula 70. Deprotection of the nitrogen affords compounds of 
formula 71. 

SCHEMED 




71 

5 SCHEME 20: Treatment of a ketoester of formula 37 with a chiral amino add ester 
such as valine t-butyl ester affords a chiral enamine of formula 72. Alkylated of 72 
with an alkyl halide in the presence of a base such as LDA followed by arid- 
catalyzed hydrolysis of the enamine affords chiral ketoestere of formula 69. 
Reaction of 69 with a hydrazine generates chiral compounds of formula 70. 

10 Deprotection of the nitrogen affords compounds of formula 71 . 
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71 

SCHEME 21 : Deprotecton of the nitrogen of 25 affords compounds of formula 28. 
Salt formation of 28 with a chiral add affords a mixture of diastereomeric salts of 
5 formula 73. Crystallization of the diastereomeric salts affords the add salt of chiral 
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compounds of formula 70. Decomposition of the salt 70 with base liberates chiral 
compounds of formula 71 . 



SCHEME 22 

R 2 R 2 




5 SCHEME 22: AOcytation of compounds of formula 25 with an allelic acetate in the 
presence of a suitable catalyst such as palladium tetratts(triphenyiphosphlne) affords 
compounds of formula 74. Deprotection of the nitrogen affords compounds of 
formula 75, see Tetrahedron (50) p. 515, 1994 for a detailed discussion. 
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SCHEME 23 




80 

SCHEME 23: Treatment of a ketodiester of formula 76 with an aBcyl halide in the 
presence of a base such as sodium hydride followed by acid-catalyzed hydrolysis 
5 and decarboxylation, followed by estertfication with methyliodide and a suitable base 
affords a compound of formula 77. Reaction of a compound of formula 77 with a 
suitable aldehyde such as formaldehyde and benzylamlne affords a compound of 
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formula 78. Reaction of a compound of formula 78 with a hydrazine generates chlral 
compounds of formula 79. Deprotection of the nitrogen affords compounds of 
formula 80. 



SCHEME 24 




SCHEME 24: Treatment of an amine of formula 2Z with an acid of formula 11 in an 
inert solvent such as cfichtoromethane or DMF by a coupling reagent such as EDC or 
DCC in the presence of HOST affords compounds of formula 89. Reaction of 
10 compounds of formula 89 with a hydrazine generates compounds of formula 6. 
Deprotection of the nitrogen affords compounds of formula 7. 
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96 28 
SCHEME 25: Treatment of a hydroxyacetoacetate ester of formula 90 with an alkyl 
halide in the presence of a suitable base such as sodium hydride affords 
5 compounds of formula 91. Reaction of 91 with a hydrazine generates compounds 
of formula 92. O-AIkytation of the carhonyl oxygen of 92 affords 93 which is 
converted to the halide 94. Displacement of the hafide X by cyanide ion affords the 
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nitrile 95/ Reduction of 95 gives the primary amine 96 which is deprotected and 
cydized in the presence of formaldehyde to afford 28. 

SCHEME 26 




Boc 



5 SCHEME 26: Treatment of a beta-keto-protected amlnovalerate such as 97 with an 
alkyf hafide in the presence of a suitable base such as sodium hydride affords 
compounds of formula 98. Reaction of compounds of formula 98 with a hydrazine 
generates compounds of formula 99. Deprotection of compounds of formula 99 
affords primary amines of formula 100. Cyclrzation of compounds of formula 100 in 
10 the presence of formaldehyde affords compounds of formula 28. 
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SCHEME 27: Treatment of the amine of formula 23a with an actd such as 1 in the 
presence of EDC and HOAT in a suitable solvent provides keto-esters of formula 
23b. The keto-ester 23b can be treated with a salt of hydrazine in the presence of 
sodium acetate in refluxing ethanol to give hydrazines of formula 23c. Deprotection 
5 under suitable conditions gives amines of formula 4. Coupling of intermediates of 
formula 4 to amino adds of formula 5 can be effected as described above to give 
Intermediates of formula 6. Deprotection of amine 6 affords compounds of formula 
7. 

The following examples are provided for the purpose of further illustration 
10 only and are not intended to be limitations on the disclosed invention. 
General Experimental Procedures: 

Amicon silica 30 jiM. 60 A pore size, was used for column chromatography. Melting 
points were taken on a Buchi 510 apparatus and are uncorrected. Proton and 
carbon NMR spectra were recorded on a Vartan XL-300, Bruker AC-3Q0, Vartan 

15 Unity 400 or Bruker AC-250 at 25 °C . Chemical shifts are expressed In parts per 
million down field from trimethylsllane. Particle beam mass spectre were obtained 
on a Hewlett-Packard 5989A spectrometer using ammonia as the source of chemical 
ionization. . For initial 6ample dissolution, chloroform or methanol was employed. 
Liquid secondary ion mass spectra (LSIMS) were obtained on a Kratos ConcepMS 

20 high resolution spectrometer using cesium ton bombardment on a sample dissolved 
in a 1:5 mixture of d'rthioerythrito! and dithiothrettol or in a tWoglycerol matrix. For 
initial sample dissolution chloroform or methanol was employed. Reported data are 
sums of 3-20 scans calibrated against cesium iodide. TLC analyses were performed 
using E. Merck Kieselgel 60 F254 sifica plates visualized (after elution with the 

25 indicated solvents)) by staining with 15% ethanoGc phosphomotybdic acid and 
heating on a hot plate. 

General Procedure A (Peptide coupling using EDC): A 0.2-0.5 M solution of the 
primary amine (1.0 equivalent) in dichloromethane (or a primary amine hydrochloride 
and 1.0-1.3 equivalents of triethylamlne) Is treated sequentially with 1.0*1.2 
30 equivalents of the carboxyttc acid coupling partner, 1.5-1.6 equivalents 
hydroxybenzothazole hydrate (HOBT) or HOAT and 1.0-1.2 equivalents 
(stoichlometrically equivalent to the quantity of carboxylic add) 1-(3- 
camethylaminopropyl)-3-ethylcarbodiimlde hydrochloride (EDC) and the mixture is 
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stirred overnight in an ice bath (the ice bath is allowed to warm, thus the reaction 
mixture is typically held at about 0-20 °C for about 4-6 h and about 20-25 °C for the 
remaining period). The mixture is diluted with ethyl acetate or other solvent as 
specified, and the resulting mixture washed twice with 1N NaOH, twice with IN HCI 
5 (if the product is not basic), once with brine, dried over Na2S04, and concentrated 
giving the crude product which is purified as specified. The carboxytic acid 
component can be used as the dicyclohexylamine salt in coupling to the primary 
amine or hydrochloride of the tatter; In this case no triethylamine is employed. 

Example 1 

10 23*minfl=fcLi^ 

2,3,3a.4.9J^xahydro-pyrg^ 
hydrochloride and . 

2-Amino^.mRlben^oxvmfithv^^ 
2.3.3a,4.6.74iexarwdro-ovra^^^ 
15 hydrochloride 

a. 4-Qxg-plperidin^l t 3-dicflTbpxytte acid 1 -tart-butyl eater 3-ethyl eatar 

A mixture of 8.00 g (38.5 mmol) of 4-oxo-piperidine-3-carboxylte acid ethyl ester 
hydrochloride. 9.23 g (42.4 mmol) of dMert-butyldicarbonate, and 3.89 g (38.5 mmol) 
of triethylamine in 150 mL of THF was stirred at room temperature for about 72 h. 
20 The mixture was concentrated and the residue was dissolved in ethyl acetate and 
washed three times each with 10% aqueous HCI, saturated aqueous sodium 
bicarbonate solution, and brine, dried over MgSCX*, and concentrated to give 10.0 g 

of 1A as a white solid MS (CI, NH3) 272 (MH+). 
. B. 3-(R.SH4-nuoro^rmm^ add i-tert-butyi 

25 eatar 3-ethvl eater 

To a solution of 2.00 g (7.4 mmol) 1A in 10 mL of DMF was added 282 mg (7.4 
mmol) of sodium hydride (60% oS dispersion) and the mixture was stirred at room 
temperature for about 15 min. A solution of 1.39 g (7.4 mmol) 4-fiuorobenzyl 
bromide In 7 mL of DMF was added to the stirring solution and the mixture was 

30 stirred tor about 72 h at room temperature. The mixture was diluted with ethyl 
acetate and washed once with water and four times wKh brine, dried over MgSO*, 

and concentrated to give 2.8 g of 1B. MS (CI, NH3) 380 (MH+). 
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C 3a-/R.SW4-Fluort>^n7v^^ 
PYrazQtor4.3>c|pYridfne-5-«rfaQxylic arid tert-birtyi^stgr 

A mixture of 2.54 g (6.7 mmol) of 1B and 309 mg (6.7 mmol) of methyfhydrazine in 
100 mL of ethanol was heated at reflux for about 8 h. The mixture was concentrated 
5 and the residue was dissolved in 1 00 mL toluene and heated at reflux for about 1 7 h. 
The mixture was concentrated and the residue was purified by silica gel 
chromatography using an eiution gradient of (16:82 v/v ethyl ecetate:hexane) to 
(75:25 v/v ethyl acetate:hexane) to give 1.0 g of 1C as a clear cotortess oil. MS (CI, 
NH3)362(MH + ). 

10 D. 3a^ ( SH4-nuQrp^nzvlV^^ 
ctotiflp^flDg trifluoroacetate 

To 1.00 g (2.8 mmol) of 1C was added 10 mL of trifluoro acetic add at about 0 °C 
and the mixture was stirred for about 1 h. Ethyl acetate was added and the mixture 
was concentrated to give 1.0 g of 1D. MS (CI, NH3) 263 (MH+). 
15 E. (RV3-Ben^toxy-2^2-tert^oxyCT 
propionic acid 

To 1.83 g (6.2 mmol) of N-t-BOC-O-benzy^D-serine in 35 mL of DMF was added 
1.02g (7.4 mmol) of potassium carbonate followed by 0.92g (6.5 mmoO of 
iodomethane. The mixture was stirred overnight at about 24 *C tinder an 

20 atmosphere of nitrogen. The reaction mixture was diluted with 200 mL of water, and 
extracted three times with ethyl acetate. The combined organtcs were washed five 
times with water and once with brine, dried over MgS04 and concentrated. The 
crude (R)-3-benzyloxy-2-tert-butoxycarbonyl-amino-pr^ionic acid methvt ester was 
dissolved in 15 mL of cold trKluoroacetic acid at about 0 °C an^ - mature was 

25 stirred for about 2 h. The mixture was concentrated and t K - -» .«* was diluted with 
IN NaOH and extracted three times with ethyl ac*Uic. The combined organic 
extracts were washed with brine and dried over Na2S04 to give 0.84 g (4.02 mmol) 
of the resulting (R)-2-amlno-3-bereytoxy-prop<oriic acid methyl ester which was 
coupled to 0.81 g (4.02 mmol) of N4-80C-a-methyfalanine to give 1.80 g of (R)-3- 

30 benzylQxy-2-(2Hert-butoxycartK>nylamino-2-^ acid 
methyl ester. The crude product was dissolved In 20 mL of 4:1 THFrwater and a 
solution of 335 mg (7.08 mmol) of lithium hydroxide hydrate in 1 mL of water was 
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added to the solution and the mixture was stirred overnight at room temperature. 
The mixture was concentrated and the residue was diluted with ethyl acetate and 
acidified with aqueous HCi and extracted three times with ethyl acetate. The organic 
extracts were combined and washed once with brine, dried over Na2S04 and 

5 concentrated to give 1.60 g of 1E as an oil which solidified on standing. 1 H NMR 
(CDCI3 300 MHz) 6 7.30 (m ( 5H), 7.10 (d, 1H), 6.07 (bs t 1H), 4.68 (m, 1H). 4.53 (q. 
2H) 4.09 (m, 1H), 3.68 (m, 1H), 13-1.5 (m. 15H). 

F. M 41 rR^erizvlPXvmethvl243a^ 
2.3.3aA6.7^xahvdro-iwra2oloM.3^lD^^ 

10 ethvllcarfaamic acid ten-butyl Asfy 

According to the method outlined In General Procedure A, 193 mg (0.51 mrnol) of 1D 
and 196 mg (0.51 mrnol) of IE were coupled to give a mixture of diastereomera. 
The residue was purified by silica gel chromatography using an elution gradient of 
(1:1 v/v ethyl acetateihexane) to 100% ethyl acetate to give 60 mg of less polar 1F 

15 Isomer 1 and 100 mg of more polar 1F Isomer 2. MS (Cl ( NH3) 624 (MH+) for both 
isomers. 

G. 2-Amirrc4m(RVbergvln^^ 

oxo-2.3.3a 4 6 T^eyflhvdro-oyragote^ 3-e tpyridfn-S-yl}.2^>xo- 
ethvlVtsofautyrartiide hvrirochlnririft 

20 To 60 mg (0.10 mrnol) of 1F Isomer 1 in 10 mL of ethanoi was added 4 mL of 
concentrated HCI and the mixture was stirred at room temperature for about 2 h. 
The mixture was concentrated and the residue was precipitated from ethanol/hexane 
to give 50 mg of 1G isomer 1 as a white powder. M6 (CI, NH3) 524 (MH+). 1 HNMR 
(CD3OD): (partial) 6 7.32 (m. 5 H), 7.12 (m, 2 H), 6.91 (m, 2 H), 5.15 (m, 1 H), 4.54 

25 (s t 2 H), 3.76 (m, 2 H)3.02 (m, 7 H) ( 2.66 (m, 2 H), 157 (s. 6 H). 

H. 2-Amtno^1fHVtermrtn^ 
2.3.3a.4.67>hexarrvdrcH3Vfittolof4 3^favridirv5-yn r g-mc(w 
ethvrMsobutvramide hvdrochfariAi 

To 100 mg (0.16 rnmof) of 1F Isomer 2 in 10 mL of ethanoi was added 4 mL of 
30 concentrated HCI and the mixture was stirred at room temperature for about 2 h. 
The mixture was concentrated and the residue was precipitated from ethanol/hexane 
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to give 60 mg of 1H Isomer 2 as a white powder. MS (CI. NH3) 524 (MH+). 1 HNMR 
(CD3OD): (partial) 6 7.32 (m, 5 H), 7.08 (m, 2 H), 6.95 (m, 2 H), 6.80 (m, 2 H). 5.30 
(m. 1 H), 4.61 (m. 3 H), 3.80 <m, 2 H), 2.58 (m, 3 H), 1.58 (s, 6 H). 

Example 2 

P ymotar4.3<:lDvridin-5-vfc1ffl^^ 

hydrochloride 

A. (Kh2-Amino-3-K1 Wndoha-ytVpropwrtc acid methyl ester 

To 4.92 g (16.2 mmol) of N-o-t-BOC-CMryptophan in 100ml of DMF was added 2.46 
10 g (17.8 mmol) of potassium carbonate followed by 2.41 g (17.0 mmol) of 
iodomethane, and the mixture was stirred overnight at 24°C under an atmosphere of 
nitrogen. The reaction mixture was dOutad with water, and extracted three times with 
ethyl acetate. The combined organlcs were washed five times with 500 mL of water 
and once with brine, dried over MgS04 and concentrated to give 4.67 g of a white 
15 soild. To the crude (R>-2-tert-butoxycarbony lamlno-3-(1 H-indoV-3-y1>-propionlc add 
methyl ester was added 15 mL of cold trtftuoroacetic add at about 0 °C and the 
mixture was stirred for about 2 h. The mixture was concentrated and the residue 
was diluted with 1N NaOH and extracted three times with ethyl acetate. The 
combined organic extracts were washed with brine and dried over Na2S04 to give 
20 (R)-2-amino-3-{1 H-indo)-3-yl)-propion!c acid methyl ester as an orange oil In 
quantitative yield. 

B. fR>-2-f2-tart-Butoxvcarfao^ 
yiV-preptonic acid methyl ester. 

The crude product from 2A 1.55 g (7.1 mmol) was coupled to 1.44 g (7.1 mmol) of 
25 N-t-BOC-a-methylalanine according to Procedure A to give an oil which was purified 
by silica gel chromatography using a gradient of 10%, 20%, 30%, 40% and 50% 
ethyl acetate in hexane to elute. Recovered 1.32 g of [Ry2*(24ei\' 
butoxycarbonylamino-2-m^^ . add 

methyl ester. 
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c. (R)-2^2-tert-ButoxYrartrcnYlaming-2^ 
ylVprcpiorfc acid 

To a solution of 1.03 g (2.64 mmol) of 2B in 10 ml of THF was added 3B1 mg (9.1 
rnmoi) of lithium hydroxide hydrate in 2 mL of water and the mixture was stirred 
5 overnight at room temperature. Excess THF was removed by evaporation, and the 
basic aqueous mixture was extracted three times with ethyl acetate, and then 
acidified to pH 4 with dilute acetic or hydrochloric acid. The product was extracted 
with ethyl acetate and the combined organic extracts were washed with brine, dried 
over MgS04 and evaporated to give 1.03 g of 2C as an orange foam. MS (CI, NH3) 

10 390 (MKT*). *H NMR (CDCI3 300 MHz) 6 7.61 (d, 1H), 7.48 (d, 1H), 7.27 (t, 1H), 
7.10 (t, 1H) ? 4.81 (bs, 1H), 3.35 (m, 1H), 1.49 (s, 6H), 132 (s, 9W). 

D. l1-r2-Ka-<R.SW4-Fliioro^^ 
DYrazolor4.3<1nvrirfirKS-vfM^ 
methvWethviVcarbam^ acid tart-butyl aster 

15 According to the method outlined tn General Procedure A. 193 mg (0.51 mmol) of 1D 
and 200 mg (0.51 mmol) of 20 were coupled and the residue was purified by siHca 
gel chromatography using an etutlon gradient of (1:1 v/v ethyl acetate:hexene) to 
100% ethyl acetate to give 230 mg of 2D. MS (CI, NH3) 633 (MH*). 

E. 2-Amfno-N-r243a-m.SU4^u Q m4rer^ 

20 hexahvrtro^vrazoloT4.:^lDvriri^ 
iaofauframidfi hydrechtamto 

To 230 mg (0.36 mmol) of 2D in 10 mL of ethane! was added 4 mL of concentrated 
HCI and the mixture was stirred at room temperature for about 2 h. The mixture was 
concentrated and the residue was precipitated from ethanol/hexane to give 130 mg 
25 of 2E as a white powder. MS (CI, NH3) 533 (MH+). ^HNMR (CO3OD): (partial) 6 
7.79 (d, 1 H), 7.48 (m. 1 H), 7.33 (m, 2 H), 7.19 - 6.77 (m, 7 H), 6.54 (m, 1 H), 5.17 
(m, 1 H), 4.02 (m, 1 H), 3.11 - 2.B8 (m. 6 H), 2.47 (m, 2 H), 2.03 (m. 2 H), 1.59 (m, 6 
H). 
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Example 3 

c1pyridin-S-vrMR^1HHndol^ 

A. 4-Oxo-nlperidinB>1 3-dtcartoYvtic acid 1-tert-hutvl ester 3-methyi ester 
5 To a mixture of 7.00 g (36.2 mmol) of 4^xo^peridine-3-carboxylte acid methyl ester 
and 8.82 g (72.3 mmol) of 4,4-dimethylamlnopyridine in 200 mL of methylene 
chloride at about 0 °C was added a solution of 7.88 g (36.2 mmol) of di-tert- 
butyldicarbonate in 150 mL of methylene chloride over about 30 min. The mixture 
was warmed to room temperature and then stirred for about 17 h. The mixture was 
10 concentrated and the residue was diluted with chloroform and washed three times 
each with 10% aqueous HCI, saturated aqueous socfium bicarbonate solution and 
brine, dried over M9SO4 and concentrated to give 9.18 g of a dear yellow oil. 

8. 3-fR.Sr^n^^xn-pirffiritfTO-t arid 1-tert-buM ester 3- 

methyl eater 

15 To a solution of 5.00 g (19.4 mmol) 3A in 10 mL of DMF was added 745 mg (7.4 
mmol) of sodium hydride (60% ofl dispersion) and the mixture was stirred at room 
temperature for about 15 min. A solution of 3.32 g (19.4 mmol) benzyforomide in 15 
mL of DMF was added to the stirring solution by cannula and the mixture was stirred 
for about 42 h at room temperature. The mixture was diluted with ethyl acetate and 

20 washed once with water and four times with brine,, dried over MgS04, and 

concentrated to give 6.0 g of 3B as a yeUowoQ. MS (Cl ( NH3) 348 (MH+). 
C. 3a^R.SVBefttvl2^thvl-^^ 
Dvrtdlne-S-carboxvllc add tort-butyl ester 

A mixture of 4.00 g (11.5 mmol) of 3B and 530 mg (11.5 mmol) of methyihydrazfne 
25 in 100 mL of ethanol was heated at reflux for about 8 h. The mixture was 
concentrated and the residue was dissolved in 100 mL toluene and heated at reflux 
for about 17 h. The mixture was concentrated and the residue was purified by silica 
gel chromatography using an elutton gradient of (15:85 v/v ethyl acetate:hexane) to 
(75:25 v/v ethyl acetaterhexane) to give 2.6 g of 3C as a dear colorless oil. MS (CI , 
30 NH3) 344 (MH+). 
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D. 3a-fR,SVBerttyl-2-meW 

To 2.60 g (7.6 mmoi) of 3C was added 20 mL of trifluoroacetic add at about 0 <>C 
and the mixture was stirred for about 2.5 h. Ethyl acetate was added and the 
5 solution was washed with 6N NaOH, dried over MgS04 and concentrated to give 1.8 

g of 3D. MS (CI, NH3) 244 (MH+). 

E. fH2^3a-fR.SVBBnzvl?*mftmy^ 
clPvridin-5-vlHR-fimndDK^ 
artamlc add terl-butyl ester 

10 According to the method outlined in General Procedure A. 125 mg (4.6 mmol) of 3C 
and 1 .75 g (0.51 mmoi) of ZC were coupfed and the residue was purified by silica gel 
chromatography using an eJution gradient of (6:4 v/v ethyl acetaterhexane) to 7% 
methanol in ethyl acetate to give 150 mg of 3E. 

F. 2*mino-N4243a-m.slhen^^ 
15 i^Qlri4.3^nvridin-^ 

hydrochloride 

To 160 mg (0.24 mmol) of 3E in 15 mL of ethanol was added 5 mL of concentrated 
HCI and the mixture was stirred at room temperature for about 3 h. The mixture was 
concentrated and the residue was crystallized from ethanol/hexane to give 100 mg of 
20 3F. MS (CI, NH3) 515 (MH+). 1HNMR (CD3OO): 5 7.20 - 6.91 (m, 9 H), 6.56 (m, 1). 
5.17 (m, 1 H), 4.05 (m, 1 H), 2 .96 <e, 3 H), 2.62 (m. 1 H), 2.38 (m, 1 H), 2.06 (m, 2 
H),1.61(m,8H). 

Example 4 

2*miMhN-f2-f3a-ffi>-ta 
25 cbYrtiifr5-vM^RVbenivtQxvm hydrochloride and 

2*mmo-r>^3fHftVr^^ 

ClPVridfr>5-VlH^beT^^ 

A. (1^-f3a-(R,S>-Benzv1-2-me^^ 

clpyridtT>5-v1H-ffittffi^ 
30 carbamlc add tert-hutyl ***** 

According to the method outlined in General Procedure A 1.12 g (4.6 mmol) of 3C 
and 1 .75 g (0.51 mmol) of 1E were coupled to give a mixture of diastereomers. The 
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residue was purified by silica ge! chromatography using an eluiion gradient of (1:1 
v/v ethyl acetate.hexane) to 100% ethyl acetate to give 350 mg of less polar 4A 
Isomer 1 and 250 mg of more polar 4A isomer 2. MS (CI, NH3) 606 (MH 4 ) tor both 
isomers. 

pyraaQloK.3<lpyrtdirh5iffl-H^ 
hydrochtortde 

To 250 mg (0.41 mmol) of 4A isomer 1 In 15 mL of ethanol was added 5 mL of 
concentrated HCI and the mixture was stirred at room temperature for about 5 h. 
10 The mixture was concentrated and the residue was precipitated from ethanol/hexane 
and dried under vacuum to give 130 mg of 4B Isomer 1. MS (CI, NH3) 506 (MH*). 
1HNMR (CD3OD): 5 7.33 (m, 5 H), 7.14 (m, 5 H), 5.22 (m, 1 H), 4.57 (m t 3 H), 3.80 
<m. 2 H) 3.14 (m, 1 H), 3.04 (s, 3 H), 2.96 (m, 2 H), 2,61 (m, 2 H), 1.63 (m, 7 H). 

C. 2-Ammo-N42-f3a-/Slb*ravl-2^^v^^^ 
15 pyrgolpr4.3-clpyridirr^ 

hydrochloride 

To 250 mg (0.41 mmol) of 4A Isomer 2 in 15 mL of ethanol was added 5 mL of 
concentrated Ha and the mixture was stirred at room temperature for about 5 h. 
The mixture was concentrated and the residue was precipitated from ethanol/hexane 
20 and dried under vacuum to give 120 mg of 4C Isomer 2. MS (CI, NH3) 506 (MH*). 
1 HNMR (CO3OO): 6 7.31 (m. 5 H), 7.13 (m ( 5 H) t 6.78 (m, 1 H), 5.28 (m, 1 H), 4.62 
(m t 3 H), 3.81 (M. 2 H), 3.14 (m, 1 H). 2.62 (m, 3 H), 1.58 (m, 7 H). 

D. 2-Amino^2-f3a-(RVbflr^2^thvk3^ngo.2 3 3a4.6 74iexahyd^ 

PvrazQto[4.3^]pyridirr-fr^^ 
25 methaneautfonatfl 

Saturated aqueous sodium bicarbonate was added to 3.60 g (6.6 mmol) of 4B 
Isomer 1 and the mixture was extracted with ethyl acetate. The organic layer was 
dried over M9SO4 and concentrated. The residue was dissolved in ethyl acetate, 

cooled to about 0 °C and 0.43 mL (6.6 mmol) of methane-sutfonic acid was added 
30 and the mixture was stirred for about 0.5 h. Hexane (200 mL) was added to the 
solution and the mixture was stirred for about 1 h and filtered to give 3.40 g of a white 
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solid. The solid was recrystallized from 3% aqueous ethyl acetate to give 2.55 g of 
4D isomer 1 as a white crystalline solid. MS (CI. NH3) 506 (MH + ). 

Example 5 
2-Amino-NM143a^Rlbenzvl-2-mem^^ 

5 cteyndinaifecaifa^^ and 
2-Amino-^H3a^)^rro)-2^Bth^ 
clpyridfnfr^rfronylHsrtenyH^ hydrochloride 
a. 2^xp-S,gjBphenyWfr^ arid t-butyl 

ester 

10 To an about ~78°C solution. of 13.8 g (70.0 mmol) of dnnamyl bromide and 4.94 g 
(14.0 mmol) of t^utyK2S,3RH*)^xo-2,3-diphenyM-morpholine carboxylase in 
350 mL of anhydrous THF was added 26 mL (28 mmol) of 1M sodium 
bistrimethyisHylamide in THF. The mixture was stirred at about -78"C for about 1.5 h 
and then poured into 750 mL of ethyl acetate. The mixture was washed twice with 

15 brine, dried over MgS04 and concentrated to give a yellow oil. The ofl was stirred in 
150 mL of hexane overnight and the precipitated solid was then collected by filtration 
to give 3.2 g of 6A as a white solid. 
B. 5(S).6fRVDiphe^ 

To 2.97 g (6.33 mmol) of 6A was added 20 mL of trffluoroacetic acid at about 0°C 
20 and the mixture was stirred for about 2 h and then concentrated. The residue was 
dissolved in water and basffied with aqueous NaOH until a pH of 10 was maintained. 
The mixture was extracted three times with ethyl acetate and the combined organic 
extracts were washed with brine, dried over MgS04 and concentrated to give an 
orange oil which was purified by sfltca gel chromatography (10:90 v/v ethyl 
25 acetate:hexane) to give 880 mg of SB as a white solid. 

c 2-ffiVAmino-5i?henY)i>fintanrtc arid 

A mixture of 440 mg (1 .19 mmol) of SB and 120 mg of palladium chloride in 20 mL of 
ethano! and 10 mL of THF was hydrogenated at 45 psi. for about 16 K The mixture 
was filtered through diatomaceous earth and concentrated, and the residue was 
30 triturated with ether to give 240 mg of 6C as a white solid. 
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D. 2-tert>Butoxycarfaonytat T iin^2-niethvt-proDioni c add 2.S-dimcQ-pvrTotidin-1-yl 

este r 

To a slurry of 5.0 g (24.6 mmol) of N-t-BOC-a-methylalanine in 13.5 mL of 
methylene chloride was added 3.40 g (29.6 mmol) of N-hydroxysuccinimide and 5.65 
5 g (29.6 mmol) of EDO. The slurry was stirred for about 17 h at room temperature. 
The mixture was diluted with ethyl acetate and washed twice each with water, 
saturated sodium bicarbonate solution and brine. Dried over MgSCX* and 
concentrated. The product was purified by silica gel chromatography (1:1 v/v ethyl 
acetate.hexanes) to give 5.2 g of the title compound of this part D as a white solid. 
10 E. (Rl2-tt-tert-Butoxvcaito^ 
pentanofc add 

A mixture of 203 mg (1 .05 mmol) of 6D, 378 mg (1.26 mmol) of 6C and 434 mg (3.36 
mmol) of dSsopropylethylamine in 2 mL of DMF was stirred over-night The mixture 
was diluted with ethyl acetate and extracted twice wrath 1N HCI. The aqueous phase 

15 was extracted once with ethyl acetate. The pooled organic extracts were washed 
three times with water and once with brine. The mixture was dried over Mg8Q4 and 
concentrated. The residue was purified by silica gel chromatography using 80% 
chloroform in hexane followed by 100% chloroform followed by 10% methanol in 
chloroform to give 127 mg of 6E 

20 F. f1-M43a^.S)-Ben7vU?^frth^ 

cIpvridlne-^arbonvlM-oh&nv^ add 

tert-tartyl ester 

According to the method outlined in General Procedure A. 130 mg (0.53 mmol) of 3C 
and 200 mg (0.53 mmol) of 6E were coupled to give a mixture of dastereomers. 
25 The residue was purified by silica gel chromatography using an elutfon gradient of 
(1:1 v/v ethyl acetate:hexane) to 100% ethyl acetate to give 40 mg of less polar SF 
Isomer 1 and 40 mg of more polar 5F Isomer 2. MS (a. NH3) 604 (MH*) for both 
isomers. 

G. 2-Amtno44.rW3a-fRl-ben^ 
30 twrazoioM.3<lDvndine-5-ca^ hydrochloride 
To 40 mg (0.07 mmol) of 6F isomer 1 in 10 mL of ethanol was added 4 mL of 
concentrated HCI and the mixture was stirred at room temperature for about 4 h. 
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The mixture was concentrated and the residue was precipitated from methylene 
chloride/hexane and dried under vacuum to give 30 mg of 56 isomer 1 MS (CI, 

NH3) 504 (MH 4 ). 1 HNMR (CD3OD): (partial) 6 7.19 (m, 10 H), 4.37 (m, 1 H), 3.02 
(m, 6 H), 2.67 (m, 4 H), 1.83 (m, 4 H). 1.62 (s. 6 H), 1.28 (m, 1 H). 
5 H. 2^m-mo-N41-f3a4Sy4Mn2vl2^^ 

ovrazoloM.S-clovridine-S-carhoiwn^nh^^ hytoAtomte 
To 40 mg (0.07 mmoi) of 6F Isomer 2 in 10 mL of ethanol was added 4 mL of 
concentrated HCi and the mixture was stirred at room temperature for about 4 h. 
The mixture was concentrated and the residue was precipitated from methylene 

10 chlorida/hexane and dried under vacuum to give 30 mg of 5H isomer 2. MS (CI. 
NH3) 504 (MH*). 1HNMR (CD30D): (partial) 7.25 (m, 9 H), 6.88 (m, 1 H), 3.04 (s, 3 
H). 2.71 (m f 4 H), 2.48 (m, 2 H). 1.75 (m, 4 H), 1.62 (m. 6 H). 1.28 (m, 1 H). 

Example 6 
2^irc>^f2^a-m.Slberu^2-mrthY^ 

15 clDvridin^vn-I^Vbei^ bMdcacbteddfl 

A. <1-T2-f3a^R.S>-Benzvl-?-m^^ 
clDVridln-5-vfM-ffiWbenzv^ 
cadamte add tert-butyl aste 

According to the method outlined In General Procedure A, 200 mg (0.82 mmoi) of 3C 
20 and 320 mg (0.82 mmoi) of 1E were coupled to give a mixture of diastereomers. 
The residue was purified by sifca gel chromatography using an etution gradient of 
(1:1 v/v ethyl acetate:hexane) to 10% methanol in ethyl acetate to give 170 mg of 
6A. 

B. 2 -Amlno^^3a^.S^r^^methvW3>ox^ 
25 pvrazoloK3^lDvridin-5-vll1^ 

hydrochloride 

To 170 mg (0.26 mmoi) of 6 A in 20 mL of ethanol was added 5 mL of concentrated 
HCi and the mixture was stirred at room temperature for about 2.5 h. The mixture 
was concentrated and the residue was precipitated from ethanoi/hexane to give 70 
30 mg of 6B. MS (CI. NH3) 506 (MH+). *HNMR (CO3OD): 5 7.32 (m, 5 H); 7.16 (m, 5 
H), 5.22 (m, 1 H). 4.67 (m.1 H), 4.65 (m, 2 H), 3.78 m, 2 H). 3.12 (m, 2 H), 3.00 (m. 
6H),2J1(m, 3H),i.56(m,8H). 



Printed from Mimosa 10/14/1997 14:13:15 page -89- 



WO 97/24369 PCT/IB96/01353 

-88- 
Example 7 

2-Amino-N-f2-f3a-benzvl2-ethv^^ 

clDVridirvS-vn-141 mndQU^vimBthylV^^xQ-ethvlVjsobiitvramidg hydrochloride 

5 ctavridine-5-carboxvlic add tert-buhd ester 

To 555 mg (1.60 mmol) of 3B in 27 mL of ethanol was added 240 mg (1.60 mmol) of 
ethylhydrazineoxalate and the mixture was heated at reflux for about 4 h. The 
mixture was concentrated and the residue was purified by silica gel chromatography 
using an etution gradient of (10:1 v/v hexane:ethyl acetate) to (3:7 vAr haxane:ethy1 
10 acetate) to give 357 mg of 7A. MS (CI, NH3) 356 (MH 4 ). 
B. 3a-/R.SWBenzv1-2-ethvl-2 3a4.SB7^^ 

To 350 mg (0.88 mmol) of 7A in 3 mL of ethanol was added 1.5 mL of concentrated 
HCI and the mixture was stirred at room temperature for about 2 h. The mixture was 
concentrated to give 257 mg of 7B. MS (CI, NH3) 258 (MH*). 

15 C. W(^R,SVBfinZYh2^thfr^^ 
c1PVridirvS-vtM4RM1H-indo 

carbamic acid tert-butyl ester 

According to the method outlined In General Procedure A, 82 mg (0.28 mmol) of 7B 
and 100 mg (0.26 mmol) of 2C were coupled and the residue was purified by silica 
20 gel chromatography using an eiution gradient of 100% methylene chloride to 2% 
methanol in methylene chloride to give 1 10 mg of 7C. MS (CI, NH3) 629 (MH 4 ). 
D. 2-Amino-N42^3a-m SUifmzv^^ 

hydrochloride 

25 To 100 rng (0.15 mmol) of 7C in 2 mL of ethanol was added 1 mL of concentrated 
HCI and the mixture was stirred at room temperature for about 2 h. The mixture was 
concentrated to give 72 mg of 7D as a colorless foam. MS (a, NH3) 520 (MH 4 ). 
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Example 8 

?^mino-N42^3aWRVbenzvl^ 

r] PV rid?n-5-vlM^Rlhenzvlm^ hydrochloride and 

?>Aminf>-N-r2^3Eh^SVbenzv>>2>ethvt-^oxo>2 .3 3a 4 6.7.hexahvdro-Dvrazolof4.3- 
5 plpyrid?n-5-vlW14RV4>flr^ hydrochloride 
A. (142^3a^eri?vl-2^thvl-3^o-2.3 3^ 

P-yl)-HRVtanzvtoxvmefflyr-2^^ — acid 
tert-butyi ester 

According to the method outlined in General Procedure A, 85 mg (0.29 mmoJ) of 7B 
10 and 100 mg (026 mmol) of 1E were coupled to give a mixture of diastereomers. 
The residue was purified by silica gel chromatography using an etution gradient of 
100% methylene chloride to 2% methanol in methylene chloride to give 6 mg of less 

polar 8A isomer 1 and 11 mg of more polar 8A isomer 2. MS (CI, NH3) 620 (MH+) 
for both isomers. 
15 B. 2^mjno^f2^3a4Rl^ftn^ 

hydrochloride 

To 57 mg (0.009 mmol) of 8A Isomer 1 In 1 mL of ethanol was added 0.4 mL of 
concentrated HCI and the mixture was stirred at room temperature for about 3 h. 
20 The mixture was concentrated to give 4.7 mg of SB Isomer 1. MS (CI. NH3) 620 

(MH+). 1HNMR (CD3OD): (partial) 6 7.41 - 7.05 (m, 10 H), 5.20 (m, 1 H), 4.61 (m, 
1H), 4.52 (s, 2 H), 3.71 (m. 1 H), 3.60 (m. 1 H), 2.61 (m, 3 H), 1.39 (m, 9 H). 
C. 2^ino4fr^3a^SH?eigyrto^ 
pyr92^loM.as?lpyridin-5^IV1^>^nzYiQxym^ 
25 hydrochloride 

To 10 mg (0.016 mmol) of 8A Isomer 2 in 1 mL of ethanol was added 0.4 mL of 
concentrated HCI and the mixture was stirred at room temperature for about 3 h. 
The mixture was concentrated to give 8 mg of 8C isomer 2. MS (CI, NH3) 520 

(MH+). 1 HNMR (CD3OD): (parte!) 5 7.43 - 7.00 (m, 10 H). 6.81 (m, 1 H), 5.32 (m, 1 
30 H) f 4.63 (m, 2 H), 4.53 (m, 1 H), 3.72 (m. 1 H), 1.37 (m, 9 H). 
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Example 9 

2-Amino-N42^24>enzvl^^ 

(RVben2vlQXvmethvt-2-QXo^thyn4fiQbutyram>de hydrochloride 

A. 2-Benzv1-3-hvdroxv-2.4 B 74etrahvdr^vra?otor4.3^lp\mdin6>S-caffaeifylic 
5 acid teddaihd BStBI 

A mixture of 800 mg (3.11 mmol) of 3B and 495 mg (3.11 mmoi) of benzylhydrazine 
dihydrochloride and 423 mg (3.11 mmol) of sodium acetate trihydrate in 15 mL of 
ethanol was heated at reflux for about 17 h. The mixture was concentrated and the 
residue was dissolved in 100 mL of toluene and heated at reflux for about 48 h. The 
10 mixture was diluted with ethyl acetate and washed with brine, dried over MgS04 and 
concentrated and the residue was purified by silica gel chromatography using 100% 
ethyl acetate followed by 5% methanol in methylene chloride to give 530 mg of 9A 
as a light brown solid. MS (CI, NH3) 330 (MR*). 

B. 2^eigvU.S.6.7-tetrahydr^ 

15 To 411 mg (1.24 mmol) of 3E In 30 mL of ethanol was added 10 mL of concentrated 
HO and the mixture was stirred at room temperature for about 30 mln. The mixture 
was concentrated and the residue was crystallized from methanol/ethyl acetate to 

give 353 mg of 9B. MS (CI, NH3) 230 (MH+). 

C. M42^-Benzvt^x^w-?4 6 7-te^ 

20 benzvtoxvmethvl-2^xo^thvlca^ add ten-butyl 

ester 

According to the method outlined In General Procedure A, 100 mg (0.38 mmol) of 9B 
and 145 mg (0.38 mmol) of 1E were coupled and the residue was purified by silica 
gel chromatography (95:5 v/v methanol:methylene chloride) to give 42 mg of 9C as a 
25 white solid. MS (CI. NH3) 592 (MH+). 

D. 2-Amino^42-f2-benzyt^x^ 

S-vlM^V^nzvloxvmirttw^ hydrochloride 
To 42 mg (0.07 mmol) of 9D in 20 mL of ethanol was added 6 mL of concentrated 
HCI and the mixture was stirred at room temperature for about 30 min. The mixture 
30 was diluted with ethanol concentrated and the residue was precipitated from 
methanol/ethyl acetate to give 35 mg of 9D as a white solid. MS (CI, NH3) 492 
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(MH+). 1 HNMR (CD3OD): (partial) 7.41 - 7.16 (m, 10 H), 5.19 (m, 3 H), 4.48 (m, 4 
H). 3.88 (m. 1 H), 3.74 (m, 2 H), 2.68 (m, 2 H). 1.58 (m, 6 H). 

Example 10 

2-Amino-N42W3a-fR^ 

hYdrgchloridg and 
?-Aminp-N^3a^SH?enzyl^ 
pvra2Plpj4.^lpvndln-5^ 
hydrochloride 

10 A. 3a-/R.S>-Benzvl-3-OX0~2-/2 2^imuQrt^h^2 ^nA^ 7^^h^^ 
Dvra7otoT4.3-clDvridim^^ eater 

A mixture of 840 mg (2.42 mmol) of 3B and 276 mg (2.42 mmol) of 2,2,2- 
trffiuoroethylhydrazine (70% in water) in 20 mL of ethand was heated at reflux for 
about 5 h and then concentrated. The residue was dissolved in 40 mL of toluene 
15 and heated at reflux for about 17 h. The mbcture was concentrated and the residue 
was purified by silica gel chromatography (9:1 v/v hexane:ethyl acetate) to give 703 
mg of 1 0A as b yellow oil. MS (CI, NH3) 412 (MH+). 

B. 3a-(R,SVBgreyl-2^2,2 2^woro^1hylV2.3a.4.5.6J^exahydro-pyTazoloI4.3- 

ClpyrBflOrS-flDS 

20 To 600 mg (1 .46 mmol) of 1 0A at about 0 was added 3 mL of cold trifluoroacetic 
acid and the mixture was stirred for about 3 h, allowing the solution to reach room 
temperature as it did so. The mbcture was concentrated and the residue was 
dissolved In water and the solution was basrfied to pH 11 with 5N NaOH and then 
saturated with potassium catenate. The solution was extracted three times with 

25 ethyl acetate and the combined organic extracts were washed with brine, dried over 
MgS04 and concentrated to give 345 mg of 10B as an opaque oil. MS (CI, NH3) 

312 (MH+). 

C H4243a^.SVBenzvl3^p^^ 
ovrazoloM^tavTldiT^ 
30 ettwn-carfaamle acid tort-butyl gajg 

According to the method outlined In General Procedure A, 137 mg (0.44 mmol) of 
10B and 167 mg (0.44 mmol) of 1E were coupled to give a mbcture of diastereomers. 
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The residue was purified by silica gel chromatography using an etution gradient 
100% methylene chloride to 5% methanol in methylene chloride to give 128 mg of 
less polar 10C isomer 1 and 63 mg of more polar 10C isomer 2. MS (CI, NH3) 674 

(MH+) for both isomers 

5 D. 7^mnt*U^2*^\^nr»\-^xt>-7-(7 2.2>trffluoro^thvn^ a 3a 4 6 7- 
hexahvdro^vra2olor4.3-c1pvrwihv5^^ 
teobutyramtde hydrochloride 

To 120 mg (0.18 mmol) of 10C Isomer 1 1n 3.5 mL of ethano! was added 1.5 mL of 

concentrated HCI and the mixture was stirred at room temperature for about 2 h. 
10 The mixture was concentrated to give 04 mg of 10D Isomer 1 as an off-white 

powder. MS (CI, NH3) 574 (MH+). 1HNMR (CD3OD): (partial) 6 7.31 (m. 5 H), 7.18 

(m. 5 H), 5.21 (m f 1 H), 4.57 (m f 3 H), 4.26 (m, 1 H). 4.08 (m, 1 H), 3.79 (m. 2 H). 

3.09 (m, 4 H), 2.65 (m, 2 H), 1.63 (m, 6 H). 

E 2^mino.N^r3a^SV*ertn^^ 
15 hflxahydrprimgQlPH.frc^^ 

taQhrtyramide hydrochlortde 

To 53 mg (0.079 mmol) of 10C Isomer 2 in 3.5 mL of ethanol was added 1.5 mL of 
concentrated HCI and the mixture was stirred at room temperature for about 2 h. 
The mixture was concentrated to give 41 mg of 10E Isomer 2 as a light yellow.soid. 
20 MS (CI, NH3) 574 (MH+). 1 HNMR (CD3OO): (partial) 6 7.33 (m, 5 H) ( 7.15 (m, 4 H). 
6.81 (m. 1 H), 5.30 (m. 1 H), 4.67 (m, 4 H), 4.15 (m, 2 H), 3.77 (m, 2 H), 3.09 (m. 3 
H), 2.64 (m, 3 H). 1.58 (m. 6 H). 

Example 11 

2^mino^42^3a4R)4»nzvl.^^ 
25 clDvridhvS-vlVI^Rlbenzvto^ methanefiutfonata 
and 

2^mmi>-N4g-r3a^Sytenzvl-34flrt^^ 

elrjvridfrvS>y1V14RV^rttvloxvmfithyU^ methanesurtenate 
A. 3a>/R.SV.BflnzvW^tert^biitYtAnxo.g 3.3a.4 6 74ie*ahvdro-pvragolol4.3- 
30 clpyrio1n&-5-carhoxv1te acid tart^uryl ester 

To 2.07 g (5.95 mmol) of 14B In 40 mL of ethanol was added 0.97 g (7.7 mmol) of 
tert-butylhydrazine hydrochloride and 0.63 g (7.7 mmol) of sodium acetate and the 
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mixture was heated at about 70 °C for about 17 h. The mixture was cooled and the 
solution decanted from the precipitate and concentrated. The residue was dissolved 
in 80 mL of toluene and heated at reflux for about 6 h. The mixture was 
concentrated and the residue was purified by sicca gel chromatography (9:1 v/v 
5 hexaneiethyl acetate) to give 1.7 g of 11 A. MS (CI. NH3) 386 (MH+). 

B. 3a>fR.SVBenzvt>2-tert>butYl>2.3a.4 S 6 74wYahvdn>Dvrazolor4.3-clDyftdin.^ 
one 

To 535 mg (1.39 mmoO of 11A in 20 mL of methylene chloride was added 225 yL of 
methanes utfonic acid and the mixture was stirred for about 1.5 h at room 
10 temperature. The mixture was diluted with ethyl acetate and washed twice with 1N 
NaOH and once with brine, dried over Na2$04 and concentrated to give 246 mg of 

11B. MS (CI, NH3) 286 (MH+). 

C. M^3a-fR.SVBenzvl?4*rt»h^ 

pyrazolQtt.talpyritff^ 

15 ethviycarbamic acid tort-butyl aflat 

According to the method outlined In General Procedure A, 246 mg (0.86 mmoO of 
11B and 328 mg of 14F were coupled to give a mixture of diastereomers. The 
residue was purified by silica gel chromatography (6:4 v/v hexana/ethyi acetate) to 
give 250 mg of less polar 11C Isomer 1 and 90 mg more polar 11C isomer 2. MS 

20 (CI , NH3) 648 (MH*) for both Isomers. 

D. 2^EDiD£££^^ 
ffifozoma^pjo^^ 
mfithaoesulfertatfi 

To 210 mg (0.32 mmol) of 11C Isomer 1 in 15 mL of methylene chloride at about 0 
25 °C was added 28 pL (0.44 mmol) of methanesuffonic acid. The ice bath was 
removed and the mixture was stirred for about 3 h, dOuted with 1 5 mL of cfi ethyl ether 
and the precipitated soBd was collected by filtration to give 100 mg of 11D Isomer 1. 
MS (CI, NH3) 548 (MH+). 1H NMR (CD3OD): (partial) 6 7.33 (m. 5 H). 7.27 - 7.07 
(m, 5 H), 5.21 (m, 1 H), 4.54 (m, 3 H), 3.86 (m. 3 H), 3.10 (m. 4 W), 2.61 <s, 3 H), 
30 1.62(m,6H),1.18(s,9H). 
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E. 2-Amino-N^-t3aHSHffin?yr*?-tert^^ 

pyrazolDH.talpyridin-S-v)^ 

methanesulfonate 

To 85 mg (0.13 mmol) of 11C isomer 2 in 10 mL of methylene chloride at about 0 
5 °C was added 21 jiL (0.32 mmol) of methanesutfonic acid. The Ice bath was 

removed and the mixture was stirred for about 3 h, diluted with 20 mL of diethyl ether 

and the. precipitated solid was collected by filtration to give 46 mg of 11E Isomer 2. 

MS (CI. NH3) 548 (MH+). 1h NMR (CO3OD): (partial) 5 8.28 (br d, 1 H), 7.32 (m. 5 

H), 7.18 (m. 4 H). 6.64 (m, 1 H), 5.31 (m. 1 H), 4.60 (m t 3 H). 3.70 (m, 3 H). 3.18 - 
10 2.92 (m, 3 H), 2.68 (a, 3 H), 1 .57 (m, 8 H), 1.13 (a, 9 H). 

Example 12 

2-Amir^hM1^RW1H^ndoL3-vtr^^ 

vlmfttrrvl-2.3,3a.4.6?4iBxahvdro^vra^ 

tepbutyramkte dihydrochtarlds 
15 A. 4-f^O^fK SWwridlrw^mcthvi^rperidln^l ,3-dlcarhoirvBe add 14art> 

butyl aster 3 -methyl qsjff 

To a solution of 2.00 g (7.8 mmol) of 3A In 32 mL of THF was added 468 mg (11.7 
mmol) of sodium hydride (60% oil dispersion) at about 0 °C and the mixture was 
stirred for about 30 min. A solution of 762 mg (6.0 mmol) 2-picolyt chloride in 5 mL 

20 of THF was added to the stirring solution over about 5 min, followed by the addition 
of 432 mg (2.6 mmol) of potassium iodide. The Ice bath was removed and the 
mixture was heated for about 17 h at reflux. The mixture was diluted with ethyl 
acetate and washed once with water and once with brine, dried over M9SO4, and 
concentrated. The residue was purified by silica gel chromatography UBtng (6:4 v/v 

25 ether.hexane) followed by (6:4 v/v ethyl acetate:hexane) to give 1.2 g of 12A. MS 
(CI, NH3) 349 (MH+). 
B. 2^emyh^o-3a^R.S)^ 

Dvrazotef4.3^lDvrMine>S-^rbQifvtte add tart-butyl ester 

A mixture of 1.20 g (3.45 mmol) of 12A and 159 mg (3.45 mmol) of methylhydrazinB 
30 in 20 mL of ethanol was heated at reflux for about 6.5 h. The mixture was 
concentrated and the residue was dissolved in 25 mL toluene and heated at reflux 
for about 17 h. The mixture was concentrated and the residue was purified by silica 
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gel chromatography (65:35 v/v ethyl acetate: hexane) to give 450 mg of 12B. MS 
(CI. NH3) 345 (MH+). 

C. . 2^ethvh3^R,S)-pyridin-2-y^ 

clpyridiiv3>one dihydrechloride 
5 A mixture of 450 mg (1.30 mmol) of 12B in 2 mL of 4M HCt/dioxane was stirred at 
room temperature for about 4.5 h. The mixture was concentrated to give 450 mg of 
12C. MS (CI, NH3) 245 (MH 4 ). 

D. f14141-fRlH-trriol-3-vlm^ 
vlmethvl-2.3.3a.4A7.hexahrtrc>^vra^^ 

10 1 -methvtethvft-carbamic add tert-fautyl aster 

According to Genera! Procedure A, 108 mg (0.31 mmol) of 12C and 122 mg (0.31 
mmol) of 2C were coupled and the residue was purified by silica gel chromatography 
(95:5 vAv ethyl acetate:methanof) to give 1 16 mg of 12D. MS (CI, NH3) 616 (MH*). 

E. 2^mtrK>^1^W1Wndol^v 
15 vtrnethvl2.3.3a4.6.7^a*ahvdro-^^ 

bobufrramltie dihvdrachtoridB 

A mixture of 110 mg (0.18 mmol) of 120 in 1 mL of 4M HCt/dloxane was stirred at 
room temperature for 17 h. The mixture was concentrated to give 51 mg of 12E 
MS (CI, NH3) 516 (MH 4 ). 1HNMR (CD3OD): (parte!) 6 8.91 - 8.52 (m, 2 H), 8.04 (m, 
20 2 H) ( 7.76 - 7.50 (m, 3 H), 6.82 (m, 1 H). 4.62 (m. 1 H), 3.36 (s. 3 H), 1 .63 (s, 6 H). 

Example 13 

2-AminoW1^Vbenzvtoxvm 

ditiydrpchtorida 
25 A. (141^RV^Bn2^xvmethvl-2-(2^ 
2.3.3a A6T-hexahvdrc>Pvra2dof4^ 
emvl^carfaamic flfld tart-hutyl eater 

According to General Procedure A, B6 mg (0.27 mmol) of 12C and 103 mg (0.27 
mmol) of 1E were coupled and the residue was purified by silica gel chrom a to g r ap hy 
30 (95:5 v/v ethyl acetate:hexane) to give 82 mg of 13A. 
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vfmetrwl-2.3.3a.4.67^xahvdrr^^ 
isohutvramtde dttwdrochtorida 

A mixture of 75 mg (0.12 mmol} of 13A in 1 mL of 4M HCi/dioxane was stirred at 
5 room temperature for about 17 h. The mixture was concentrated to give 80 mg of 
138. MS (CI, NH3) 607 (MH+). ^HNMR (CD3OO): (partial) 8 8.78 <m t 1 H)> 8.46 (m, 
1 H), 8.13 - 7.82 (m. 2 H), 7.32 (m, 5 H), 4.57 (m, 3 H). 3.98 (m, 1 H), 3.82 (m, 2 H), 
1.63 (m. 6 H>. 

Example 14 

10 2^rnino-N42^3a^VbenzY^^ 
cTm/rtdin-S>v1l1^W1H^^^ 

A. 4-Om^}teerMine-1 ,3-dicartoQxyflc acid HerHnrtyl ester 3-methyl ester 

To a mixture of 100.0 9 (516.4 mmo!) of 4^xo-pipertfne-3-carboxylic acid methyl 
ester and 63 g (516.4 mmol) of 4 ,4-dlmethylaminopyrtdlne in 1 L of methylene 
15 chloride at about 0 °C was added a solution of 113.0 9 (516.4 mmol) of dVtert- 
butyldtearbonate in 100 ml of methylene chloride over about 90 min. The mixture 
was slowly warmed to room temperature and men stirred for about 19 h. The 
mixture was washed three times each with 10% aqueous HCI, saturated aqueous 
sodium bicarbonate solution and brine, dried over M9SO4 and concentrated to give 

20 130.5 g of 14A as an amorphous solid. ^HNMR (CDCI3): 8 4.03 (br, 2H); 3.74 <s, 
3H). 3.56 (t. 2H). 2.36 (t, 2H), 1.42 (s f 9H). 

B. ^r^BgrgyH^xo-gigerirfinB'1 ,3-dtcarbOTylic arid 1-tert-huM ester 3-flttthvl 

ester 

To a stirred suspension of 11.7 9 (293 mmol) of sodium hydride (60% ofl dispersion 
25 washed twice with 100 mL of hexane) in 100 mL of DMF was added a solution of 
65.4 9 (254 mmol) of 14A In 150 mL of DMF at about 0 °C over about 45 min. The 
ice bath was removed and the mixture was stirred at room temperature for about 45 
min. The mixture was recooted to about 0 °C and 35.2 mL (296 mmol) of 
benzytbromide in 200 mL of DMF was added dropwise to the stirring solution and the 
30 mixture was stirred for about 23 h at room temperature. To the solution was 
carefully added 550 mL of water and the mixture was stirred for about 30 mm. The 
mixture was extracted three times with ethyl acetate and the combined organic 
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extracts were washed five times with water, once with brine, dried over MgS04 and 
concentrated to give 98 g of a yellow oil. The oil was crystallized from hexane to 
give 71 g of 14B as a white solid. MS (CI, NH3) 348 (MH+). 1 HNMR (CDCI3): 
(partiaO 5 7.23 (m. 3 H), 7.13 (m. 2 H), 4.58 (br m. 1 H), 4.18 (br, 1 H). 3.63 (s, 3 H), 
5 3.28 - 2.98 (m, 4 H), 2.72 (m, 1 H), 2.43 (m, 1 K), 1.44 (a, 9 H). 

C. 3a-mi^enzvl2^ethvl3^xo^ 
plpyridlne>S^arboxyllc acid tert-hutyl est Br 

A mixture of 47.0 g (135 mmol) of 14B, 38.9 g (270 mmof) of methythydrazine sulfate 
and 44.3 g (540 mmol) of sodium acetate in 900 ml of ethanol was hBated at reflux 

10 for about 17 h under nitrogen. The mixture was concentrated and the residue was 
dissolved In ethyl acetate and washed three times with water and once wfth brine, 
dried over MgS04 and concentrated to give a yellow oil. The oil was stirred in 750 
mL of hexane for about 3 h to give 41.17 g of 14C as a white solid. MS (CI. NH3) 
344 (MH + ). 1 HNMR (CDCI3): (partial)5 7.19 (m, 3 H). 7.05 (m, 2 H), 4.61 (br m, 2 

1 5 H). 3.24 (m. 1 H), 3.09 (e. 3 H), 3.01 (m, 1 H), 2.62 (m, 4 H), 1 .52 (s, 9 H). 

D. 3a^R,SVBBnzYK2'methy>"2 3a,4,5 l 67^exahydro^yrarolQf4.^ripyrMln-3- 
one hydrochloride 

Anhydrous KCI was bubbled through a solution of 24 J5 g (71.5 mmol) of 14C In 600 

mL of diethyl ether at about 0<>C for about 12 mm. The mixture was stirred for about 
20 3 h, during which time a white precipitate formed. The precipitated solid was 
collected by filtration and to give 19.2 g of 140. MS (CI, NH3) 244 (MH+). 1HNMR 
(CD3OD): (partial) 6 7.25 (m, 3 H), 7.05 (m, 2 H), 3.77 (m. 2 H), 3.51 (d, 1 H), 3.25 
(m, 1 H), 3.17 (m, 3 H), 3.03 (s. 3 H), 2.81 (m. 1 H). 

E. 2-tert^utoxvcart>onvlamino-2-mBthyH>replQnl add ? 5 -dmx<ypYrrofid1fw1-y1 ester 
25 To a stirring solution of 100.0 g (402 mmol) of Boc-a-methytalanine and 94.0 g (492 

mmol) of EDC In 2 L of methylene chloride at about 0 °C was added 56.63 g (492 
mmol) of N-hydroxysuccinimlde in portions and the reaction was then allowed to 
warm to room temperature. The mixture was stirred for about 24 h and washed 
twice each with saturated aqueous sodium bicarbonate solution and brine, dried over 
30 Na2S04 and concentrated to give 124.0 g of 14E as a white solid. 1 HNMR (CDCI3); 
6 4.98 (br, 1H), 2.82 (s, 4H), 1.66 (s, 6H), 1.48 (s, 9H). 
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F. a^R)-ten^loxv-2-(2-terrtutQxycarfaQnylam^^^ 
profligpic arid 

A mixture of 50.5 g (168 mmol) of 14E, 33.5 g (16B mmol) of N-t-BOC-O-benzyl-O- 
sertne, and 51.05 g (505 mmol) of trieihytamine in 400 mL of dioxane and 100 mL of 
5 water was heated at about 45 °C for about 16 h. The mixture was dHuted with ethyl 
acetate and acidified to pH 2 with acetic acid. The layers were separated and the 
organic phase was washed with brine, dried over Na2S04 and concentrated to give 

650 g of 14F as a white solid. 1 HNMR (CO3OD): (partiaO 6 7.55 (d, 1 H), 7.29 (m, 5 
H). 4.52 (m, 1 H). 4.48 <s. 2 H), 3.84 (d of d. 1 H), 3.69 (d of d, 1 H), 1 .42 (s, 6 H), 
10 1.38(8, 9 H). 

G. 3a^VBenrt-2^ethyt-2.3aA5,fi.7^exah^ L- 

tsfl ppte 

To a mixture of 5.00 g (20.6 mmol) of the free base of 140 and 3.09 g (20.6 mmol) of 
L-tartaric acid in 80 mL of acetone and 3.2 mL of water was heated under nitrogen at 

15 about 70 °C for about 70 h, during which time the reaction mixture became a thick 
suspension and an additional 20 mL of acetone was added. The reaction mixture 
was cooled slowly to room temperature and then filtered. The solid that was 
collected was washed with acetone and dried under vacuum to give 7.03 g of 14G as 
a white sofld. 

20 H, 3a^)^nrfr2^glhyh? 3n,4.5.ft^ 

To a suspension of 5.00 g (12.7 mmol) of 14G In 80 mL of methylene chloride at 
about 0 °C was added 1.72 mL (25.4 mmol) of ammonium hydroxide and the mixture 
was stirred for about 15 min. The cold solution was filtered and used immediately in 
the next step. . 

25 I. (142^3a^RVBanzvl-2^Bthyl^^ 
clpyridfrS-ylH^RHIH^n^^ 
cartamic acid teddhubd sato 

A mixture of 4.83 g (12.7 mmol) of 14F, the solution from 14G, 2.60 g (19.1 mmol) of 
HQAT, and 2.45 g (12.8 mmol) of EDC was stirred at about 0 °C under nitrogen for 
30 about 1 h and then warmed to room temperature and stirred for about 18 h. The 
mixture was filtered and the filtrate was washed with saturated aqueous sodium 
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bicarbonate and water, dried over MgSfXj and concentrated to give 7.35 9 of 141 as 
a white solid. 

5 To 755 mg (1.25 mmol) of 14! In 7 mL of methylene chloride at about 0 °C was 
added 3.5 mL of cold trifluoroecetic acid and the mixture was stirred for about 1 h at 
about 0 °C. The mixture was allowed to warm to room temperature and stirred for 
about 2 h. The mixture was concentrated and co-evaporated twice with toluene. 
The residue was dissolved in chloroform and washed twice with saturated aqueous 
10 sodium bicarbonate and once each with water and brine. The mixture was dried 
over M9SO4 and concentrated to give 594 mg of 14J as an oQ. 

Example 15 

2-AmincrWHR^nzYta 

pyjazoJoja^p^^ hydrochloride 
15 a. 2JadteahflXQ33^^ arid 

tart-butyl aster 

A mixture of 3.0D g (11.66 mmof) of 3A and 537 mg (11.66 mmo!) of 
methyfhyrirazine in 100 mL of ethane) was healed at reflux for about 17 h. The 
mixture was concentrated and the residue was dissolved in 100 ml toluene and 
20 heated at reflux for about 17 h. The mixture was diluted with ethyl acetate, and 
washed twice wtth brine, dried over MgSOj and concentrated. The residue was 
. purified by sflica gal chromatography using an etutfon gradient of 100% ethyl acetate 
to 5% methanol in methylene chloride to give 126 g of ISA as a white solid. 1 HNMR 
(CD3OD): S 4.20 (s, 2H), 3.67 (t 2HJ, 3.43 <s, 3H), 2£8 (t, 2H), 1.48 (a, 8H). 

25 6. 2Jtefltiyl238^ hydrpchterrdB 
To 510 mg (2.01 mmoi) of 16A In 30 mL of ethanol was added 10 mL of 
concentrated HCI and the mixture was stirred at room temperature for about 35 mtn. 
The mixture was concentrated and the residue was crystallized from methanoi/etbyl 
acetate to give 425 mg of 15B as a yefiow soft*. 1 HNMR (CO3OD): 5 4.27 (S, 2H), 

30 3.71 (S, 3H) f 3.56 (T, 2H>. 3.05 (T. 2H). 
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C. n-H-(RVBenzvloxvmethvl-?-tt-m^^^ 

pyrreQtoH.3-clPVTfriifr5-^ acid tart- 

butv! ester 

According to the method outlined in General Procedure A, 100 mg (0.53 mmol) of 
5 15B and 202 mg (0.53 mmol) of 1E were coupled and the residue was purified by 
silica gel chromatography (95:5 v/v methylene chloridermethano!) to give 54 mg of 
16C as a white solid. MS (CI, NH3) 516 (MH+). 

D. 2-Amino4l41-R-benzdoxvriH>^ 
nyray^pM 3^lDvridin-5-v^^ 

10 To 54 mg (0.10 mmol) of 16C in 30 ml of ethanol was added 10 ml of concentrated 
HCI and the mixture was stirred at room temperature tor about 40 min. The mixture 
was concentrated and the residue was precipitated from methanoi/ethy) acetate to 
give50mgaf18D. MS (CI. NH3) 416 (MH+). 1HNMR(CD30D): (partial). 5 7.28 (m. 
5 H), 5.18 (m 1 H), 4.69-4.38 (m t 4 H). 3.88 (m, 1 H), 3.73 (m, 2 H). 3.68 (s t 2 H), 

15 3.61 (m, 1 H), 2.67 (m, 1 H), 1.57 (s, 6 H). 

Example 16 
2-Amino4^24243enzvl3^xc-2.3 3^^ 

1fRW1H-4ndoi:ivlmi^lV?^xo^m^^ hydrochloride 

A. 2=BfiDPd^aa^La^^ arid 
20 tflrt-butyf eater 

A mixture of 800 mg (3.1 1 mmol) of 3A and 495 mg (3.11 mmof) of benzyl-hydrazine 
dihydro chloride in 15 ml of ethanol was heated at reflux for about 17 rt The mixture 
was concentrated and the residue was dissolved In 100 ml toluene and heated at 
reflux for about 46 h. The mixture was diluted with ethyl acetate, and washed twice 
25 with brine, dried over Na2S04 and concentrated. The residue was purified by silica 
get chromatography using an elution gradient of 100% ethyl acetate to 5% methanol 
in methylene chloride to give 530 mg of 16A as a tan solid. MS (CI, NH3) 330 

(MH+). 

B. 2^ergvl-2.3a.4.5.B.74iexah^ hydrochloride 
30 To 411 mg (1.24 mmol) of 16A In 30 mL of ethanol was added 10 ml of 

concentrated Kd and the mixture was stirred at room temperature for about 30 min. 
The mixture was concentrated and the residue was crystallized from methartal/ethyi 
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acetate to give 353 mg of 16B as a yellow solid. MS (CI, NH3) 230 (MH+). 1 HNMR 
(CD3OD): 5 7.26-7.40 (m, 5H) f 5.22 (3, 2H), 4.12 (9, 2H), 3.53 (t, 2H), 3.00 (t, 2H). 
C. (RV2424ert-ButQXvcarbonvta^^ 
yl>prppipnic acid 

5 To a stirring solution of 30.6 g (0.15 moQ of D-tryptophan, 30.4 g (0.30 mo!) of. N- 
methylmorpholine in 450 mL of (4:1) dioxanerwater, was added 45.0 g (0.15 mol) of 
14E and the mixture was stirred for about 72 h. Excess dloxane was removed by 
evaporation and water and ethyl acetate were added to the mixture. The pH of the 
solution was adjusted to 3 with concentrated HC! and the layers were separated 
10 The organic layer was washed with water and brine, dried over MgSCX* and 
concentrated. The residue was crystallized from ethyl eoetate/hexanes to give 37.0 
g of an oft-white so»d. 

(RH 1 H^dQl-3^ethylV2^XQ^thytcarbamc?yl}r1 -methyhethyf^cartemfc add task 
15 butyl ester 

According to the method outlined fan General Procedure A, 100 mg (0.38 mmof) of 
1BB and 202 mg (0.53 mmoQ of 16C were coupled and the residue was purified by 
silica gel chromatography (95:5 v/v methylene ch!oride:methanof) to give 45 mg of 
16D as a white solid. MS (CI, NH3) 601 (MH+). 
20 E 2-AmmQ4^-(2-benzvl3^x<v2 

S-yiH-(RH 1 H^ndQK3-ylmethyiy2^x^ hvdrachlprtde 
To 45 mg (0.07 mmoi) of ISO (n 60 mL of ethanoi was added 20 mL of concentrated 
HCt and the mixture was stirred at room temperature for 35 min. The mixture was 
concentrated and the residue was precipitated from methanol/ethy) acetate to give 
25 30 mg of 16E. 1 HNMR (CO3OD): (partial) 5 7.40 (m, 4 H), 7.25 (m, 3 H), 7.11 (m, 2 
H), 6.86 (m. 2 H), 6.81 (m, 1 H), 5.38 - 4.93 (m ( 3 H). 4.46 (m, 1 H), 4.22 (m, 1 H). 
3.96 (m. 1 H), 3.69 (m, 1 H), 3.18 (m, 1 H) t 3L28 (m, 1 H), 1.57 (m, 6 H),1.38 (m, 1 
H). 
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Example 17 

2-Amino>N41^nzvloxwielhvl-2-f2.3a-dimethy»>3^x&>2 3.3a 4.6.7-hexahyrim. 
Dvrazolof4.3^Dvridrn-5-vlV2-oxo^ 

A. 3-M&th^4^XQ>DiDerid^ne^1.3-d^ea^faQxy^^c acid 1-tert-butyl aster 3-fp f SWnethyi 
5 ester 

To a solution of 2,00 g (7.77 mmoi) 3A in 30 mL of DMF was added 308 mg (7.77 
mmol) of sodium hydride (60% oil dispersion) and the mixture was stirred at room 
temperature for about 25 min. To the stirring solution was added 0.50 mL (7.77 
mmoi) of methyl iodide and the mixture was stirred for about 17 h at room 
10 temperature. The mixture was diluted with ethyl acetate and washed once with 
water and four times with brine, dried over MgSCX}, and concentrated. The residue 
was purified by silica gel chromatography (7;3 v/v hexane: ethyl acetate) to give 1.75 
g of 17A as a clear oil. MS (CI, NH3) 272 (MH+). 

B. 2.3a-fR,SH?lmflthYH3-QXQ>2,3 3a 4 fi 7^xahydrpj>ymolof4.a^^ 

15 carboxyHe add tart-bfityl fiatBI 

A mixture of 1.62 g (9.50 mmol) of 17A and 435 mg (9.50 mmol) of methythydrazine 
In 30 mL of ethanol was heated at reflux for about 4 h. The mixture was 
concentrated and the residue was dissolved in 50 mL toluene and heated at reflux 
for about 14 h The mixture was diluted with ethyl acetate, and washed twice with 

20 brine, dried over Na2S04 and concentrated. The residue was purified by sBica gel 
chromatography (7:3 v/v hexane:ethyl acetate) to give 1.00 g of 17B as a white sofid. 
MS (Cl ( NH3) 268 (MH+). 

C. 2.3a^.SWPimemvl2 3a4 5e7-^ 
hydrochloride 

25 To 1.00 g (374 mmol) of 176 in 40 mL of ethanol was added 8 mL of concentrated 
HQ and the mixture was stirred at room temperature for about 35 min. The mixture 
was concentrated and the residue was crystallized from methanol/ethyl acetate to 
give 850 mg of 17C as a white solid. MS (CI, NH3) 168 (MH+). 
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hexahvdro^vrazolor4.3-c1pvri(fin^^ 

carframlc acid teifcfafld ester 

According to the method outlined in General Procedure A, 150 mg (0.74 mmol) of 
5 17C and 514 mg (1.35 mmol) of 1E were coupled and the residue was purified by 
silica gel chromatography (85:15 v/v hexanerethyl acetate) to give 185 mg of 17D as 
a white soBd. 

E. 2-Amlno-N-H-mibBnzvlPxvm 
2.3.3a.4.67-hfixahvdro-Dvrazoto^ 
10 hydrochloride 

To 173 mg (0.33 mmol) of 17B In 40 mL of ethano! was added 15 mL of 
concentrated HCI and the mixture was stirred at room temperature for about 1 h. 
The mixture was concentrated and the residue was diluted with chloroform and 
washed with saturated aqueous sodium bicarbonate and brine, dried over Na2S04 

15 and the residue was purified by sBica gel chromatography using an eiution gradient 
of 100% ethyl acetate to 10% diethylamine in ethyl acetate. The residue was 
dissolved In ethano) and acidified with aqueous HCI. The mixture was concentrated 
and the residue was crystallized from methanoi/ethyl acetate to give 65 mg of 17E as 
a white solid. MS (CI. NH3) 502 (MH+). ^HNMR (CD3OD): (partial) 6 7.32 (m, 5 H), 

20 5.14 (m, 1 H) % 4.53 (m. 3 H), 3.71 (m, 3 H), 2.97 (m, 1 H), 2.83 (m, 1 H), 2.57 (m, 1 
H),1.98(m.2H), 1.61<m l 6H),1.38<s.3H). 

Example 18 

2-ArmnO-hH2^3^fRVben2Vl>3-Oyrv? 3 3a 4 6 T^irahvrifTwn/r^QtQra ^ 

clPYrfflrh5-vM^RH>en2^^ hvdrarAioride and 

25 2^mifW^r243a-(SVbenzvt>3-oxft.9 3 3« A fi.T .haxahvdrtwcvngoterA a. 

CtovtMlfr5-vfl14RVbenzti^^ hydrochloride 
A. S^enzvl^xcMM'Deridir^^rbQ^ arid n^thyl ester 
To 200 mg (0.58 mmol) of 3B at about 0 °C was added 5 mL of cold trtftuoroacetic 
add and the mixture was stirred for about 1 h. The mixture was concentrated and 
30 the residua was co-evaporated with ethyl acetate and haxane. To the residue was 
added 2N NaOH to make it basic and the mixture was extracted with chloroform. 



Printed from Mimosa 10/14/1997 14:13:15 page -105- 



. WO 97/24369 PCT/IB96/01353 

-104- 

The combined organic extracts were dried over MgS04 and concentrated to give 
18A in quantitative yield. 

B- 3-ffi.S1-BerraM43-benzvlnw-2-fRW2^^ 
DroDionv)amino)-DroDlonvlV4-oxo-pip^ add methyl ester 

5 According to the method outlined In Genera! Procedure A, 1.77 g (7.16 mmol) of 18A 
and 3.04 g (8.0 mmol) of 14F were coupled to give a mixture of diastereomers. The 
' residue was purified by silica gel chromatography (7:3 v/v hexane:ethyi acetate) to 
give 820 mg of less polar 18B Isomer 1 and 1.14 g more polar 18B isomer Z MS 
(CI, NH3) 611 (MH+) for both isomers. 
10 C. (142-(3a-m.SyBenzvl-3K)xt^ 

S^l^RVfeenzvtoxvmett^ arid 
tert-butyl ester 

To a solution of 820 mg (1.32 mmol) of 1BB isomer 1 tn 13 mL of ethanol was added 
342 mg (2,63 mmol) of hydrazine sulfate and 431 mg (5.26 mmol) of sodium acetate 

15 and the mixture was healed at reflux for about 17 h. The mixture was concentrated 
and the residue was diluted with ethyl acetate and washed with saturated aqueous 
sodium bicarbonate and brine, dried over MgS04 and concentrated. The residue 
was purified by silica gel chromatography using an ehition gradient of 75% ethyl 
acetate in hexane to 100% ethyl acetate to give 550 mg of 18C Isomer 1. 

20 To a solution of 1 .14 g (1.8B mmol) of 18B isomer 2 in 20 mL of ethano) was added 
485 mg (3.73 mmol) of hydrazine sulfate and 613 mg (7.48 mmol) of sodium acetate 
and the mixture was heated at reflux for about 17 h. The mixture was concentrated 
and the residue was diluted with ethyl acetate and washed with saturated aqueous 
sodium bicarbonate and brine, dried over MgS04 and concentrated. The residue 

25 was purified by silica gel chromatography (75:25 v/v ethyl acetate/hexane) to give 
710 mg of 18C Isomer 2. • 
D. 2^mmp^T2^3a^RV4»nzvl-3-ox^ 

clDVridiry5^IV1-(Ryftenzvloxvm^ hydrochloride 
To 200 mg (0.34 mmol) of 18C Isomer 1 in 12 mL of ethanol was added 6 mL of 
30 concentrated HCf and the mixture was stirred at room temperature for about 2.5 h. 
The mixture was concentrated and co-evaporated three times with ethanol to give 20 

mg of 18D isomer 1. MS (Ct, NH3) 492 (MH*). 1 HNMR (CO3OD): (partial)* 8.42 
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(br d, 1 H), 7.35 (m, 5 H), 7.18 (m, 5 H), 5.23 (m, 2 H), 4. 91 (m. 1 H), 4.54 (m, 4 H), 
3.80 (m, 2 H). 3.63 (m, 1 H). 3.12 <m, 1 H), 3.07 (m, 3 H), 2.61 (m, 3 H), 1.62 (m, 6 
H),1.39(m,1H). 

E. 2^Afnlnp4442>f3a-fSVbenzyl>3-QyQ-2.3 3a.4 ,ff 7-heYahvdriw»vra2olor4.3- 
5 cJpvririir^vn-1-fRlbergvlowm^ hydrochloride 

To 200 mg (0.34 mmol) of 18C Isomer 2 in 20 mL of ethano) was added 10 mL of 
concentrated HCI and the mixture was stirred at room temperature for about 2.5 h. 
The mixture was concentrated and co-evaporated three times with ethanol to give 30 
mg of.18E isomer 2. MS (CI, NH3) 492 (MH+). 1 HNMR (CD3OD): (partial) 5 8.29 
10 (br d, 1 H), 7.30 (m, 5 H), 7.11 (m, 4 H). 6.88 (m, 1 H), 5.29 <m, 1 H), 4.92 (m, 1 H), 
4.62 (m. 3 H), 3.91-3.70 (m. 3 H), 3.22-2.95 <m. 3 H). 2.66 (m. 3 H), 1.57 (m, 6 H). 
1.30 (m,1H), 0.89 (m, 1 H). 

Example 19 
2^ino-N^1^l^rgvlQxymflhyh^ 

15 2.3.3aA6.74iexahvdro^vngo^ 

tfihydrrahloride 

A. 4^o-3-fR.SVttriatoU>v1mcthvt-piPflrifline>1 a-dicarhoxytic add 1-tert-buM 

eater 3-ethvt ester 

To a solution of 300 mg (1 .10 mmol) of 1A in 5 mL of THF at about 0 °C was added 
20 67 mg (1.66 mmol) of sodium hydride (60% 00 dispersion) and the mixture was 
stirred for about 30 mtn, A solution of 204 mg ( 1.21 mmol) of 4-chloromethyt- 
thiaxoie (Hsiao, C. N; Synth. Comm. 20, p. 3507 (1990)) in 5 mL of THF was added 
to the cold solution, followed by 87 mg (0.53 mmol) of potassium iodide and the 
mixture was heated at reflux for about 17 h. The mixture was diluted with water and 
25 extracted with ethyl acetate. The combined organic extracts were dried over 
* Na2S04 and concentrated and the residue was purified by silica gel chromatography 
(7:3 v/v hexane:ethyl acetate) to give 90 mg of the title compound. MS (CI, NH3) 
648 (MH+). 

B. 2-Methyl3-oxo-3a-fR.S^4hira 

30 pyra2otef4.3-c|pyridlne-5^art>oxYiic add tert-butyl ester 

To 90 mg (0.24 mmol) of 19A in 2 mL of ethanol was added 1 1 2 mg (0.24 mmol) of 
methyihydrazine and the mixture was heated at reflux for about 17 h. An additional 
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33.6 mg (0.72 mmol) of methyihydrazine was added and the mixture was heated at 
reflux for about 7 h. The mixture was concentrated and the residue was dissolved in 
3 mL of toluene and heated at reflux for about 17 h. The mixture was concentrated 
and the residue was purified by silica gel chromatography (6:4 v/v hexane:ethyl 
5 acetate) to give 44 mg of 19B. MS (CI. NH3) 646 (MK+). 

C. 2>Methv^3fl-m.SMhfazol^vlmethyUg 3a 4 fi 6 7.hp*ahyHri v PV ng Q ta[4 3- 
cJpyrMtn-3-one dfhvdrpchlorttte 

A mixture of 44 mg (0.10 mmol) of 19B In 1 mL of 4M HCI in dioxane was stirred at 
room temperature for about 4 h. The mixture was concentrated and co-evaporated 
1 0 with methylene chloride to give 40 mg of 19C. MS (CI, NH3) 251 (MH+). 

D. (141-rKVBenzvto)rvme^ 
2.3.3a.4.67-haxarrvdro^vrHZOloi4.3^^ 
ethyfj-carbamrc acid fot-butyi ester 

According to the method outlined in General Procedure A, 40 mg (0.12 mmol) of 19C 
15 and 39 mg (0.12 mmol) of 14F were coupled and the residue was purified by silica 
gel chromatography (9:1 v/v ethyl acetate:hexane) to give 40 mg of 19D. MS (CI, 
NH3)613(MH+). 

E . 2^minpHffHRH?ergylpx^^ 

vtn^hvl2.3.3a.4.67^sxahvdro-^ 
20 isobutytamtde dihydnachteridfl 

A mixture of 40 mg (0.06 mmol) of 1 9D in 1 mL of 4M HCI in dioxane was stirred at 
room temperature for about 5 h. The mixture was concentrated and co-evaporated 
with methylene chloride to give 40 mg of 1BE. MS (CI, NH3) 513 (MH+). 

Example 20 

25 2^minfv4^p>r3^V^enzvi-2^eth > fU3, < iXQ-2 3 3a 4 B 74iBxahvdro-oyra7olor4 .3. 

clpyridirh5-ylH^ tartaric arid 

aait 

To 4.6 g of the title compound of Example 14 in 20 mL of methanol, a solution of 
1.36 g of L -tartaric add in 20 mL of methanol was added at about 0° C. The mixture 
30 was wanned to room temperature, stirred for about 40 min and concentrated In 
vacuo. The residue was diluted with 220 mL of ethyl acetate, heated at reflux for 
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about 1.5 h, then stirred at about 72° C for about 18 h. The mixture was coofed to 
room temperature, and filtered to give 5.78 g of the title compound as a colorless 
. crystalline solid. 

Example 21 

5 3-Benzvl-3^elhDxycartoQny^ add terl-tertvl ester 

a. a-BenzYM-ox^plperidine*1'carbQXYffc acid tert-bUM ester 

A mixture of the 0-ketoester (4480 mg, 12.9 mmol) and UCI (1100 mg, 25.8 
mmol) was heated in DMF (2.0 ml) at about 120 °C for about 17 h. The reaction 
mixture was cooled to room temperature and extracted with EtOAc (3 x 100 mL). 

10 The combined extracts were dried and concentrated in vacuo. The crude product 
was chromatographed on SK> 2 using 20% ethyl acetste/hexanes to give 1320 mg of 
the desired product as a yellow oil. 1 H NMR (250 MHz, COCb): d: 7.4 (m, 5H), 42 
(m, 1H), 3.4 <m. 1 H), 3.3 (dd f 1 H), 3.05 (dd, 1 H), 2.7 {m, 1H), 2.65 <m, 4H), 1.5 (s, 
9H); MS (APCI): 190 (M+1- BOC). 

15 B. 3-Benzy1-3^ethoxycarb^ acid tert- 

butyl ester 

A solution of the product from Step A of Example 21 above (1320 mg, 4.56 
mmol), pyrrolidine ( 972 mg, 13 mmol) and p-totuenesuifonic odd (33 mg) in 
benzene (30 ml) was refluxed through 3.4 molecular sieves for about 17 h, The 

20 reaction mixture was cooled to room temperature .and concentrated In vacuo. The 
residue was dissolved in benzene (10 ml) and cooled to about 0 °C. Methyl 
bromoacetate (1530 mg. 10 mmol) was added dropvrise. The reaction mixture was 
slowly allowed to warm to room temperature and then was heated under reflux for 
about 17 hat which point HtO (5 mL) was added. After refluxing for about another 2 

25 h, the reaction mixture wbb cooled to room temperature and extracted with EtOAc (3 
x 100 ml). The combined organic extracts were dried and concentrated tn vacuo. 
The crude residue was chromatographed on SiOrgel using 15% ethyl acetate/ 
hexanes to give 280 mg of product 1 H NMR (250 MHz, CDCIa): d 7.35 (m, 5 H). 4.5 
(m, 1 H), 3.8 (s, 3H), 3.4 (dd, 1 H), 3.1 (m. 1 H). 2.85 (m, 4H), 2.6 (m, 1 H), 2.4 (m, 1 

30 H), 1.5 (a, 9 H); MS (APCI); 362 (M+1). 
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S-QxP-H3henvk:vclQhexane-1.3-dicarhQ X vl}c add 3-tert-butvl ester 1-msthyl eater 

A solution of diphenylmercury (890 mg, 2.5 mmol) in CHCI3 (4 ml) under N 2 
was heated to about 40 °C. Lead tetraacetate (1110 mg, 2.5 mmol) was added In 
5 small portions and the greenish yellow solution was stirred at about 40 °C for about 
0.5 h. The p-ketoester (520 mg, 2.0 mmol) was then added, followed by pyridine 
(0.2 ml, 2.5 mmol). After about 5 h at about 40 °C, the reaction mixture was 
concentrated in vacuo and the residue was dissolved in ether (100 ml) and filtered. 
The filtrate was washed with 3N HaSO, (3x), dried and concentrated to give 616 mg 
10 of a yellow solid. Flash chromatography over. SiOj-gel using 25% ethyl 
acetate/hexanes provided 368 mg of the desired product . 'H NMR (400 MHz, 
CDCW: d 7.15 (m, 5 H). 4.4 (s, 2 H), 3.7 (s, 5 H). 2.6 (s, 2 H), 1.5 <s, 9H); MS 
(APCI): 334 (M+1) 

Example 23 

15 (DV2-Amtncr^g.4^chlpr^ add hydrochloride 

A. (D^ert^utoxvcarbDnvtami^ 

To a stimBd solution of BooO-sertne (8.2 g, 40 mmol) in DMF (75 ml) at 
about 0°C was added NaH (60% dispersion, 3.2 g, 80 mmol) over about a 10 minute 
period. The reaction mixture was stirred for about 1.75 h at about 0 °C, then about 

20 0.25 h at room temperature. After cooling to about 0 °C, a solution of 2.4- 
dichlorotoluene (5.56 ml, 40 mmol) in DMF (5 ml) was added dropwise. The 
reaction mixture was allowed to warm to about 23 °C and was stirred for about 17 h, 
then was partitioned between dWsopropytether and 10% HCt The aqueous solution 
was extracted with dWsopropyl ether (2x). The combined extracts were washed with 

25 saturated aqueous brine, dried and concentrated to give 14.75 g of crude product 
which was used without further purification. 1 H NMR (400 MHz, CDCW: d 7.6-7.2 
. (m, 3 H>, 5.4 (d, 1 H), 4.6 (s, 2 H), 4.0 (d, 1 H), 3.8 (dd, 2 H) t 1.1 (s, 8H); MS (APCI). 
264,266 (M-H,M+2). 

B. fDV2-Amlno-3-f2.4-dichlon^ arid hydrochloride 

30 The product from step A of Example 23 above (14.7 g, 40 mmol) was stirred 

in 4 M HCI/dioxane (100 ml) for about 17 h. The reaction mixture was concentrated 
in vacuo to give 12 g of a pale yellow solid (100%). MS (APCI): 265 (M+1). 
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Example 24 

Example 24 having the formula shown below, 



Ph 




,NHj 



wherein R 1 is -CHj-phenyl and R 2 is methyl, was synthesized in an analogous 
5 manner to the procedures described in Examples 3C to 3F using the title compound 
of Example 21 as starting material. Both the R,R and S,R dtastereomers (* indicates 
the other stereoisomer center at the C-3 carbon of the above structure) were 
Isolated. Mass spec (M+1)= 520; MS method & particte bombardment 



wherein for both examples 25 and 26 R 1 is phenyl and R* is methyl, where example 
25 is the R,R isomer and example 26 is the S,R isomer. Examples 25 and 26 were 
synthesized fn an analogous manner to the procedures described in Examples 3C to 
15 3F using the title compound of Example 22 as starting material followed by 
chromatographic separation of the two separate Isomers. Mass spec, of each 
example (M+1)* 493, MS method* particle bombardment 



20 scheme fllustrated below by coupling the appropriately substituted pyrazaJone- 

piperidine of formula I (in the below scheme) with the (D)-OBnSer derivative II (in the 
below scheme) In an analogous manner to the procedures described in Examples 3E 
and3F. 



10 



Examples 25 and 26 
Examples 25 and 26 having the formula shown below, 




Examples 27- 159 

Examples 27 to 159 fisted in the table below, were prepared accortfing to the 
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The pyrazalone-piperidines of formula I were prepared analogously according to the 
5 procedures described in Examples 3B and 3C starting with the appropriate alkylating 
agent and alkylhydrazine; the (D)-OBnSer derivatives (II) were prepared in three 
steps analogously to the procedures described in Example 23A, Example 238 and 
Example 5F. 




Ex. # Isomer R* 


R's-CHrA 1 


Ar 


MS 


MS 

Method 


27 


dl 


H 


2-pyridyl 


phenyl 


493 


PB 


28 


d1 


H 


4-thiazolyl 


phenyl 


499 


PB 


29 


d2 


H 


4-thiazolyt 


phenyl 


499 


PB 


30 


d1 


H 


5-thlazolyt 


phenyl 


499 


APCI 


31 


dl 


Me 


phenyl 


2,4-dK3-Ph 


574.5 


APCI 


32 


d1 


Me 


phenyl 


2,4-di-F-Ph 


542 


PB 


33 


d1 


Me 


phenyl 


l2.3-0-CHrO]Phenyl 


550.2 


PB 


34 


d1 


Me 


phenyl 


2-CF3.PH 


575 


PB 


35 


dl 


Me 


phenyl 


2-Me-Ph 


520 


PB 


36 


d1 


Me 


phenyl 


2-pyridyt 


507 


PS 


37 


d1 


Me 


phenyl 


3,4-cD-F-Ph 


542 


PB 


38 


d1,2 


Me 


phenyl 


3,5-dvCFj-Ph 


642 


PB 


39 


d1 


Me 


phenyl 


3,5-dhO-Ph 


576 


APCI 
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40 


d2 


Me 


phenyl 


3-CF r Ph 


575 


APCI 


41 


d1 


Me 


phenyl 


3-CI-Ph 


540 


APCI 


42 


d1 


Me 


phenyl 


3-CUhiophene 


546,548 


APCI 


43 


dl 


Me 


phenyl 


3-F-4-CI-Ph 


560 


APCI 


44 


d1 


Me 


phenyl 


3-Me-Ph 


520 


PB 


45 


dl 


Me 


phenyl 


4-CW>h 


540 


PB 


46 


d1 


Me 


phenyl 


4-pyridyi 


507 


PB 


47 


d1 


Me 


phenyl 


4-thiazoiy! 


513 


PB 


46 


d1 


Me 


phenyl 


&4hiazotyl 


513 


APCI 


49 


d1.2 


Me 


phenyl 


benzteoxazolyl 


547 


PB 


50 


d1 


Me 


phenyl 


4-pyrimWinyi 


508 


PB 


51 


d1 ( 2 


Me 


4-Ph-Ph 


4-thtodyl 


589 


APCI 


52 


d1,2 


Me 


4-Ph-Ph 


2-pyridyl 


583 


APCI 


53 


d1 




4-F-Ph 


phenyl 


524 


PB 


54 


d2 


Me 


4-F-Ph 


phenyl 


524 


PB 


55 


d1 


Me 


4-F-Ph 


3^1-Ph 


558 


PB 


56 


d2 


Me 


4-F-Ph 


3-Cl-Ph 


558 


PB 


57 


d1 


Me 


4-F-Ph 


3 ( 4-dW=-Ph 


560 


APCI 


58 


d2 


Me 


4-Wh . 


3,4-di-F-Ph 


560 


APCI 


59 


d1.2 


Me 


4-F-Ph 


2-pyridyl 


525 


APCI 


60 


d1,2 


Me 


4-F-Ph 


2-CF r Ph 


592 


APCI 


61 


d1 


Me 


4-CF 3 -Ph 


4-CI-Ph 


609 


APCI 


62 


d1,2 


Me 


4-CFrPh 


4-C!-Ph 


609 


APCI 


63 


d1,2 


Me 


3-pyrtdyl 


phenyl 


508 


PB 


64 


d1 


Me 


3-phenyl 


3-pyridyt 


508 


PB 


65 


d1 


Me 


2<juinoiinyt 


phenyl 


594 


PB 


66 


d2 


Me 


2-qulncrifnyl 


phenyl 


594 


PB 


67 


d1 


Me 


2-*yridyl 


phenyl 


506 


PB 


66 


d2 


Me 


2-pyridyi 


phenyl 


506 


PB 


69 


d1.2 


Me 


2-pyrtdyi 


3-F-4-CI-Ph 


559.561 


APCI 


70 


d1 


Me 


2-pyridyl 


3-CMhbphene 


547,549 


APCI 


71 


d1 


Me 


2-pyridyl 


3-CFrPh 


575 


PB 


72 


dU 


Me 


2,4-dl-F-Ph 


3,4-dl-F-Ph 


579 


APCI 


73 


d1,2 


Me 


2,4-di-F-Ph 


2-pyiidyt 


544 


PB 


74 


d1 


Me 


4-thiarotyl 


phenyl 


513 


APCI 


75 


d2 


Me 


4-thiazolyl 


phenyl 


513 


PB 
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7fi 


H1 

a i 


Mp 
IV ic 






513 


PB 


^7 
7* 


01 


C| 

C.I 


^•pynayi 


pnenyi 


521 


PB 


TQ 


ai r 2 




phenyl 


■r-iniazufyi 


541 


APCI 


79 


d1 


Et 


phenyl 


O cjlpc DK 

3 t 5M3h-Gr3rrn 


ccc 


PB 


80 


d1 t 2 


Et 


phenyl 


3,4-Qi-r-r*n 


CC£ 

DOO 


PB 


81 * 


d1 


ri 

ct 


2,4-Ohr-Pn 


O A-rlLE Oh 


CM 


APCI 


82 


d2 


Et 


0 4 <it c nu 

2 f 4-a>r-Pn 


2,4-Ot-r-rn 


O^O 


APCI 


83 


d1 


Et 


2,4-dhF-Ph 


2-CFy-Ph 


o23 


APPI 


84 


d2 


Et 


2,4-di-F-Ph 


2-CFj-Ph 




ADPI 

ArL»l 


85 


d1 


Et 


2,4-dKF-Ph 


3.4-dhF-Ph 


983 




86 


d2 


Et 


2,4-dnF-Ph 


3,4-di-^-Pn 




APPI 


87 


d1 


Et 


2-pyridyl 


3,4-dl-F-Ph 


607 




88 


d2 


Et 


2-pyridyl 


3,4-dl-F-Ph 


607 


OS 


89 


d1 


Et 


4-CFrPh 


2,4-d-F-Ph 


625 


APCI 


90 


d2 


El 


4-CF r Ph 


2,4-<fl-F-Ph 


625 


ABM 

APCI 


91 


d1 


Et 


4-CFj-Ph 


3-Cl-Ph 


623 


APCI 


92 


d1 


Et 


4-CFyPh 


4-O-Ph 


623 


nrul 


93 


d2 


Et 


4-CFj-Ph 


4-ci-Pn 


OZ3 


APPI 
nrvl 


94 


d1 


Et 


4-CHrPh 


3-CI-Ph 


ceo 


APPI 


95 


d2 


Et 


4-CHg-Ph 


3-C^Ph 


5 DO 


A DPI 


98 


d1 


Et 


4-CI-Ph 


3,4-di-F-Ph 


□80 


DD 

rD 


97 


d2 


Et 


4-CI-Ph 


f% a mil t? m» 

3,4-d hr-rn 


OmJ 


PR 


98 


d1 


Et 


4-CI-Ph 




MO 


PB 

» w 


99 


d2 


Et 


4-CI-Ph 






PB 


100 


di 


Et . 


4-CI-Ph 




5B9 


PB 


101 


C2 


Et 


4-CI-Ph 




909 


PB 


102 


01 


Et 


4-F-Ph 




574 


PB 


103 


d2 


Et 


4-F-Ph 


3.4-di-F-Ph 


574 


PB 


104 


d1 


Et 


4-F-Ph 


3-C*-Ph 


572 


APCI 


105 


d2 


Et 


4-F-Ph 


3-CL-Ph 


572 


APCI 


106 


d1 t 2 


Et 




2-CFj-Ph 


602 


APCI 


107 


d1,2 


Et 


4-Me-Ph 


3,4-dl-F-Ph 


570 


APCI 


108 


d1.2 


CF3CH2 phenyl 


4-tWazotyl 


595 


APCI 


109 


d1 


CF 3 CH2 phenyl 


3-CFrPh 


642.3 


APCI 


110 


d1 


CF3CH2 phenyl 


3.5-di-CJ-Ph 


643 


APCI 


111 


02 


CF 3 CH2 phenyl 


3,5-dl-CI-Ph 


644 


APCI 
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112 


<31 


CF 3 CH 2 phenyl 


113 


tJ2 


CFsCHj phenyl 


114 


d1 


CFjCH2 phenyl 


115 


d2 


CF 3 CH2 phenyl 


116 


d1 


CF 3 CH 2 phenyl 


117 


d1 


CF 3 CHj Phenyl 


116 


d2 


CF 3 CH2 phenyl 


119 


d1,2 


CF S CH 2 phenyl 


120 


d1.2 


CFjCHj 2.4-dK3-Ph 


121 


d1.2 


CF s CHj 2,4-di-CW»h 


122 


d1 


CF 3 CH 2 2,4-F-Ph 


123 


d2 


CFjCHj 2,4-F-Ph 


124 


d1 


CFjCHj 2,4-F-Ph 


125 


d2 


CFjCH, 2.4-F-Ph 


126 


d1,2 


CFjCHj 2.4-F-Ph 


127 


dl 


CF S CH 2 2-pyridyl 


128 


d2 


CFsCHj 2-pyridyl 


129 


dl 


CFiCH, 2-pyridyl 


130 


d2 


CFsCH, 2-pyridyl 


131 


d1 


CF,CH 2 2-pyridyl 


132 


d1 


CFjCHj 2-pyridyl 


133 


d2 


CFjCHi 2-pyridyl 


134 


d1 


CF,CHj 2-pyridyl 


135 


d2 


CFaCHj 2-pyridyl 


136 


d1 


CFjCHz 2-pyridyl 


137 


d1 


CFjCHj 2-pyridyl 


138 


d1 


CFjCHj 2-pyridyl 


139 


dl,2 


CFjCHj 2-pyridyl 


140 


dl 


CF 3 CHj 2-pyridyl 


141 


d1 


CF 3 CH, 2-pyridyl 


142 


d2 


CF 3 CHj 2-pyridyl 


143 


d1.2 


CFjCHg 3-pyrldyl 


144 


dU 


CFjCHj 3-pyrtdyl 


145 




. CFjCHj 3-pyrtdyl . 


146 


d1 


CF 3 CHj 4-CHj-Ph 


147 


d2 


CF 3 CH2 4-CHj-Fh 
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3.4-di-F-Ph 


610.2 


APCI 


3,4*di-F-Ph 


610.2 


APCI 


3,5-di-CI-Ph 


643 


APCI 


3,5-di-CI-Ph 


644 


APCI 


^•CFyPh 


642.3 


APCI 


3,4-di-F-Pb 


610.2 


APCI 


3 4-dUF-Ph 


610.2 


APCI 




595 


APCI 




643 


APCI 


■flllUKVIJI 


649 


APCI 


2-CF 3 -Ph 


679 


APCI 


2-CFj-Ph 


679 


APCI 


3,4-dhF-Ph 


647 


APCI 


34-tfl-F-Ph 


647 


APCI 




617 


PB 


2 4-dUCUPh 

• ,"f^J l"wf*w 1 1 


643 


APCI 


9 4*di-CLPh 


643 


APCI 


9 4-riLP-Ph 


611 

Oil 


PB 


0 A-rfiJPJPh 


fill 
on 


PR 




661 


APCI 


?PF_Ph 




PR 


2-CFrPh 


643 


PB 


3 4-di-F-Ph 


611 

vll 


PB 


3 4-df-F-Ph 


611 


PB 


3 5-di-Cl-Ph 


643 


APCI 


3-CI-Ph 


609 


PB 


3-CWhlonhene 


615, 617 


APCI 


3-F-4-CI-Ph 


627, 629 


APCI 




ACQ 


A DPI 


4^Ph 


609 


PB 


4-C*-Ph 


609 


PB 


2,4-di-F-Ph 


612 


APCI 


2-CFa-Ph 


644 


APCI 


4-CI-Ph 


610 


APCI 


3ra-Ph 


622 


APCI 


3^!-Ph 


622 


APCI 
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'4 AO 

148 


ai 


or pu a r*t ok 


«1 A -Ml f PlL. 

3,4-di-F-Ph 


644 


PB 


148 


A*) 

u£ 


UrsUrl} 4-GHrll 


3,4-dl-r-Pn 


644 


PB 


150 


□1 


CF3CH2 4-CI-Ph 


3,5-dhCI-Ph 


675 


PB 


151 


d2 


CF3CH2 4-Cl-Ph 


3,5-cfnCI-Ph 


675 


PB 


152 


d2 


CFjCHj 4-CI-Ph 


3-CI-Ph 


642 


PB 


153 


d1 


CFjCH, 4-CI-Ph 


3-CJ-Ph 


642 


PB 


154 


d1 


CFjCHi 4-F-Ph 


3,4-<tt-F-Ph 


628 


PB 


155 


d2 


CF3CH2 4-F-Ph 


3,4-di-F-Ph 


628 


PB 


156 


d1 


CFjCHj 4-F-Ph 


3-CI-Ph 


626 


PB 


157 


d2 


CF,CH a 4-F-Ph 


3-CI-Ph 


626 


PB 


158 


d1,2 


CFjCHj 4-Me-Ph 


2-CFrPh 


656 


APCI 


159 


d1,2 


CF,CH» 4-Me-Ph 


3,4-d*-F-Pti 


624 


APC1 



Note: in the above table, the isomer designation refers to the stereochemistry at the 

C-3 position (indicated by the *** in the structure) of the pyrazatone-piperidine group; 

d1 and d2 refer to isomers that were chromato graphically separated: d1 ,2 refers to a 

mixture of isomers. Abbreviations used in the table above are: Ph is phenyl; PB is 
5 particle bombardment; and APCI Is atmospheric pressure chemical ionization. The 

following ere NMR data for the compounds of the above table as indicated. 

Example 37: *H NMR (400 MHz, d4-MeOH): d 12. (m, 5H). 5.2 (t, 1H). 4.6 (m, 3H). 

3.8 (d, 2H). 3.1 (d. 1H), 3.0 (s, 3H), 2.6 (do, 2H). 1.6 (s. 6H). 

Examples 67 & 68: 'H NMR (300 MHz, d44teOH): d 8.85 (s, 1H). 8.6 (t. 1H). 8.1 (d. 
10 1H), 8.0 (t, 1H), 7.35 (s, 5H), 5.15 (s. 1H). 4.6 (be, 3H). 3.85 (m.2H), 3.65 (m,2H), 

3.2 (s, 3H), 2.75 (m, 2H). 1.65 (s, 6H). 

Example 128: 'H NMR (400 MHz, d4-MeOH):d 8.8 (s, 1H), 8.6 (s, 1H), 8.5 (t, 1H), 

7.96 (t, 1H). 7.9 (d. 1H). 7.45 (d, 1H), 7.33 (d. 1H). 5.2 (s, 1H). 4.6 (s. 3H), 4.4 (m. 

1H). 4.2 (m. 2H). 3.9 (m, 4H), 3.5 (m). 3.2 (m, 2H), 2.8 (dd. 2H). 1.6 (s. 6H). 
15 Examples 129 & 130: 'H NMR (400 MHz. d4-MeOH): d 8.76 (s. 1H). 8.50 (t 1H). 

7.92 (dt2H), 7.43 (q, 1H). 6.90 (t, 1H). 5.20 (m. 1H), 4.90 (m), 4.30 (m. 1H), 450 (m. 

1 H). 3.7 • 3.4 (m), 3.30 (s. 2H). 3.20 (m, 1H), 2.80 (dd, 2H). 1 .60 (s, 6H). 

Example 137: 1 H NMR (300 MHz, d4-MeOH): d 8.7 (1. 1H). 8.45 (t. 1 H), 7.9 (t. 2 

H). 7.25 (m. 4 H). 55 (m. 1 H). 4.95 (d, 1 H). 4.6 (s. 2H). 4.3 (m. 1 H), 3.8 ft 2H). 3.5 
20 (dd. 2 H), 2.8 (m. 1H), 2.8 (dd, 2 H), 1.6 (s, 6 H). 
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Example 138: 1 H NMR (400 MHz, d4-MeOH): d 8.8 (dd, 1H), 8.6 (s, 1H), 8.5 (t, 1H), 
7.95 (t, 1H), 7.9 (s t 1H), 7.3 (s, 1H), 7.0 (s, 1H). 5.2 (s, 1H), 4.85 (s, 3H). 4.4 (m, 
1H), 4.18 (m, 1H), 3.8 (m, 2H), 3.5 (dd. 2H), 3.2 (d, 2H), 2.8 (dd, 2H), 1.6 (s, 6H). 
Examples 141 & 142: 1 H NMR (300 MHz, d4-MeOH): d 8.75 (m. 1 H), 8.5 (m. 1H), 
5 7.9 (m, 2 H), 7.3 (s, 2 H), 5.2 (m, 1 H), 4.65 <m, 1 H), 4.55 (s, 2 H), 4.35 (m, 1 H), 
4.20 (m t 1 H), 3.8 (t. 1 H), 3.5 (dd, 2 H), 3.15 (d, 1 H), 2.8 (dd, 2 H), 1 .6 (s, 2 H). 

Examples 160- 179 
Examples 160 to 179 shown in the table below were prepared according to 
the scheme illustrated below by coupling the appropriately substituted pyrazalone- 
10 pJperidine (?) (in the scheme) with the (D)-Trp derivative (ill) (see Example 2C) in an 
analogous manner to the procedures described In Examples 3E and 3F. 




Ex. # Isomer R* 


R'= -CHr-A 1 


MS 


MS Method 


160 d1 Me 


4-CFrPh 


584 


APCI 


161 d1,2 Me 


4-CFyPh 


564 


APCI 


162 01 Me 


4-F-Ph 


533 


PB 


163 d2 Me 


4-F-Ph 


533 


PB 
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164 


d1 


Me 


4-Ph-Ph 


591 


APCl 


165 


d1.2 


Et 


2.4-dJ-CI-Ph 


597 


APCI 


166 


d1,2 


Ei 


2,4-F-Ph 


566 


APCl 


167 


d1 


Et 


4-CF r Ph 


598 


APCI 


168 


d1.2 


Et. 


4-CF r Ph 


598 


APCl 


169 


d1 


Et 


4-O-Ph 


563 


PB 


170 


d2 


Et 


4-O-Ph 


563 


PB 


171 


d1.2 


Et 


4-F-Ph 


547 


APCl 


172 


d1.2 


Et 


4-Me-Ph 


543 


APCI 


173 


d1,2 


CFjCH 2 


2,4-di-CM»h 


651.5 


APCt 


174 


d1,2 


CFaCHj 


2,4^hF-Ph 


620 


APCI 


176 


d1 




4-C^Ph 


617 


PB 


176 


d2 


CFaCHj 


4-CI-Ph 


617 


PB 


177 


d1 


CFsCHz 


4-F-Ph 


601 


APCI 


178 


d2 




4-F-Ph 


601 


APCI 


179 


d1,2 


CF,CH, 


4-Me-Ph 


597 


APCI 



Note: in the above table, the Isomer designation refers to the stereochemistry 
at the C-3 position (indicated by the in the structure) of the pyrazafone- 
piperidme group; d1 and d2 refer to isomers that were chromatographlcafly 
separated; d1 ,2 refers to a mixture of isomers. 
5 Examples 180 -183 

Examples 180 to 183 shown in the table below were prepared according to 
the scheme illustrated below by coupling the appropriately substituted pyrazalone- 



piperidine I with the acid intermediate IV in an analogous manner to the procedures 
described in Examples 3E and 3F. 




The acid intermediate (IV) was prepared by treating an amino acid with the product 
from Example 5D using the established procedure described In Example 5F. 
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Ex.* isomer R 2 R^-CHyA 1 Ar MS Method 

180 d1,2 Me Phenyl (CH^Ph 504 PB 

181 d1,2 Me Phenyl SCHjPh 559 PB 

182 d1 Me Phenyl 2-Naphthalenyl 527 APCI 

163 d1,2 Me Phenyl CH 2 Q-(4-F-Ph) 524 PB 
Note: in the above table, the isomer designation refers to the stereochemistry at the 

C-3 position (indicated by the in the structure) of the pyraialone-piperidine group; 

5 d1 and d2 refer to isomers that were chromatographicaiiy separated; d1,2 refers to a 

mixture of isomers. 
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1. 



CLAIMS 
A compound of the formula . 




N 




R 2 N 



O 



(I) 



5 the racemic-diastereomeric mixtures and optical isomers of said compounds and the 
pharTnaceutieaUy-acceptaUe salts and prodrugs thereof, 
wherein 
elsOorl; 

n and ware each independently 0, 1 or 2; 
10 provided that w and n cannot both be Oat the same time; 
Y is oxygen or sulfur; 

R 1 Is hydrogen. -CN, KCHj)flN(X 6 )C(0)X 8 .-{CHa),N(X 6 )C(0)(CHj)rA , 1 
-{CHa^Np^OjtCK^ 1 . -{CH^NfX^OpC 6 . -<CH 2 ) (| N(X 6 W0)N(X e )(CH a )rA , , 
-{CH^NO^CKOJNP^PC 8 ). ^CH^CtO^X 9 )^), -(CH^C^NtX^CCHaJfA*. 
15 -(CH^OJOX 8 . -(CH^OJOtCHjJrA 1 . -(OH^OX 8 , -(CH^OCtOJX 8 . 

KCHjJqOClOHCHj)^ 1 , -{CH 3 ) q OC(0)N(X 6 )(CH a )rA\ -(CHaXjO^Np^fX 8 ). 
-(CH^CCOX'. -(CH^qOKCH^rA 1 . -<CH I ) q N<X 9 )C(0)QX e , 
^CfyqNpC^SOjNpC^fX 9 ). -{CH^fOWC 8 , -{CH^fOUCH^rA 1 . 
-(C-CoJallcvi. -(CHaJrA 1 . -(CH^-CCrCr^doalkyl. -{CH^Y'-^-Ce^kyl. 
20 -{CH^V-CCHaJrA' or-{CH 2 >,-Y 1 -(CHa)r(CrC7)cvcJoBfcyl; 

where the alkyl and cydoalkyl groups in the definition of R 1 are optionally 
substituted with (C-C^alkyi. hydroxyl, (C,-C 4 )elkoxy. carfaoxyt, -CONH* 
-SCOUCi-C^alkyl, -CO^C-C^alkyl ester. 1H-tetrazol-5-yt or 1. 2 or 3 ftuoro; 
Y 1 is O. S(0)„. -CiONX 6 -. -CH=CH-. -C=C-. -N(X*)C(Oh -CtONX 6 -. 
25 -0(0)0-. -OC(0)N(XV or -OC(O)-; 

qisO. 1,2, 3or4; 
tbO. 1,2or3; 
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said (CH 2 ) q group and (CH 2 ) t group may each be optionally substituted with 
hydroxy!, (C,-C 4 )alkoxy f carboxyl, -CONH 2 . -SfOWCi-CeJalky}, 
-C02(C r C 4 )allcyl ester. 1H4etrazol-5-yl, i, 2 or 3 fluoro, or 1 or 2 (C r 
. C 4 )a!kyl; 

5 R 2 is hydrogen, (d-CeJalkyl, -(Co-CjiBlkyKCyCeJcycloalky!, KC,-C 4 )allcyVA 1 or A 1 ; 

where the altyt groups and the cycloalkyl groups in the definition of R 2 are 
optionally substituted with hydroxyl, -CtOJOX 8 , -CfC^NpfipC 6 ), -NpC^X 6 ), 
-SfOWCVCaJalkyl. -C<0)A 1 . -Cpjpc 6 ), CF 3l CN or 1 f 2 or 3 halogen; 
R 3 is A 1 , (Ct-doJalkyl, KC,-C 6 )a!icyt-A\ .(C^eJalkyKCrCr^cloalkyl. 
10 ^C^-Cs^Ocyf-X^fd^sJalicyl, .(d-CaJalkyKXMCtrCdalkylnA 1 or 

^d^)aikyl-XMCt^8)a^(C^^)cydoaikW; 

where the alky! groups in the definition of R 3 are optionally substituted with 
-SCOUd-CeJallcyl, -C(0)OX 3 , 1 , 2, 3, 4 or 5 hBlogens, or 1 , 2 or 3 OX\ 
X 1 is O, S(0) m , -N(X 2 )C<Oh -C(0)N(X 2 K -OC(OK -C(0)0., -CX 2 ^ 2 -, 

15 -N(X 2 )C(0)CK -CC(0)N{X 2 )- or -C*C-; 

R 4 is hydrogen, (d^JaOcyl or (CrCr^doaikyi, or R 4 is taken together with R 3 and 
the carbon atom to which they are attached and form (Cs-CrJcydoaikyl, (Cy 
C7)cyctoalkenyi t a partially saturated or fully saturated 4- to 6-membered ring having 
1 to 4 heteroatoms independently selected from the group consisting of oxygen, 

20 sulfur and nitrogen, or is a tricyclic ring system consisting of a partially saturated or 
fuDy saturated 5- or 6-membered ring, fused to a partially saturated, fully unsaturated 
or fully saturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 
X* is hydrogen or (d-C^aDcy! or X 4 Is taken together with R 4 and the nitrogen atom 

25 to which X 4 Is attached and the carbon atom to which R 4 is attached and form a five 
to seven membered ring; 



where a and b are independently 0, 1,2 or 3; 

X 9 and X s0 are each independently selected from the group consisting of 




R 6 is a bond or is 



(CHrfe (CMdb . 



hydrogen, trifluoromethyl, A 1 and optionally substituted (d-Ce)alkyl; 
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the optionally substituted (C t -Ce)alkyl in the definition of X 5 and X 5 * is 
optionally substituted with a substltuent selected from the group 
consisting of A\ OX 2 . -S(0) m (C,-C 6 )aiky1. -C(0)OX 2 , (Cr 
C7)cycloalkyl, -N(X 2 )(X 2 ) and -C(0)N(X 2 KX 2 ); 
5 or the carbon bearing X 9 or X 5 * forms one or two alkylene bridges with the 

nitrogen atom bearing R 7 and R 6 wherein each alkylene bridge contains 1 to 
5 carbon atoms, provided that when one alkylene bridge is formed then X s or 
X 50 but not both may be on the carbon atom and R 7 or R 6 but not both may 
be on the nitrogen atom and further provided that when two alkylene bridges 
10 are formed then X s and X 6 * cannot be on the carbon atom and R 7 and R 6 

cannot be on the nitrogen atom; 

or X s is taken together with X 5 * and the carbon atom to which they are 
attached and form a partially saturated or fully saturated 3- to 7-membered 
ring, or a partially saturated or fully saturated 4- to 8-membered ring having 1 
15 to 4 heteroatoms independently selected from the group consisting of 

oxygen, sulfur and nitrogen; 

or X 5 is taken together with X 5 * and the carbon atom to which they are 
attached and form a bicycSc ring system consisting of a partially saturated or 
fully saturated 5- or 6-membered ring, optionally having 1 or 2 heteroatoms 

20 independently selected from the group consisting of nitrogen, sulfur and 

oxygen, fused to a partially saturated, fuOy saturated or fully unsaturated 5- or 
6-membered ring, optionally having 1 to 4 heteroatoms independently 
selected from the group consisting of nitrogen, sulfur and oxygen; 
Z 1 is a bond, O or N-X 2 , provided that when a and b are both 0 then Z 1 is not 

26 N-X 2 or O; 

R 7 and R 6 are Independently hydrogen or optionally substituted (Cf-C^alkyl; 

where the optionally substituted (C-C^alkyl in the definition of R 7 and R 8 is 
optionally Independently substituted with A 1 , -C(0)0-{C 1 -Ce)alkyt l 
-StOWCi-CaJalkyl, 1 to 5 halogens, 1 to 3 hydroxy, 1 to 3 -O-CfOXd- 

30 Cio)alkyl or 1 to 3 (C 1 -C Q )aIKoxy; or 

R 7 and R 8 can be taken together to form -(CH^-fCM^ ; 
where L is C(X 2 )(X 2 ). SCO^ or N(X 2 ); 
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A 1 for each occurrence is independently (Cs-Cr)cycloalkenyf, phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, a bicyclic ring system consisting of a partially saturated, 
5 fully unsaturated or fully saturated 5- or 6-membered ring, optionally having 1 to 4 
heteroatoms independently selected from the group consisting of nitrogen, sulfur and 
oxygen, fused to a partially saturated, fully saturated or fully unsaturated 5- or 6- 
membered ring, optionally having 1 to 4 heteroatoms independently selected from 
the group consisting of nitrogen, sulfur and oxygen; 
10 A 1 , for each occurrence is Independently optionally substituted, in one or 

optionally both rings if A 1 is a bicydic ring system, with up to three 
substrtuents, each substrtuent independently selected from the group 
consisting of F, CI. Br. I, OCF 3 . OCF 2 H. CF 3 , CH* OCH 3 . -OX?. 
^(ONfX^CX 6 ), -CfOJOX 6 , oxo. (C^allcyl, nitro, cyano, benzyl, 
15 -S(0) m (C 1 -Ge)a!kyI, 1H-tetrazol-5-y1. phenyl, phenoxy, phenyiatkyloxy, 

haiophenyl, rnethylenedioxy, -fUX^pC 6 ), -NlX^JCfOXX?), -SOjNfX 6 )^, 
-fipf^SOrphenyl, -NfX^SOjX*. -CONX ,1 X 12 -SOjNX^X 12 , -NX 6 SQ 2 X 12 , 
-NtfCONX^X 12 , ^X^OjNX^X 12 . -NXtfOpO 2 , Imidazole, thiaxolyl and 
tebazolyl, provided that if A 1 is optionally substituted with rnethylenedioxy 
20 then it can only be substituted with one rnethylenedioxy; 

where X 11 Is hydrogen or optionally substituted (d-C e )alkyr, 

the optionally substituted (C t -Ca)alkyl defined for X 11 is 
optionally independently substituted with phenyl, phenoxy, (C r 
Ce)alkoxycarbonyl, -SfO^Ci-C^aBcyl, 1 to 5 halogens, 1 to 3 
25 hydroxy, 1 to 3 (Ci-doJaJkanoyloxy or 1 to 3 (d-C^aflcoxy; 

. X 12 is hydrogen, (C,-Ce)alkyl, phenyl, thiazolyl, imidazolyl, fury) or 
thienyl. provided that when X 12 la not hydrogen. X 12 is optionally 
substituted with one to three substituents independently selected from 
the group consisting of CI. F, CH3, OCH 3 , OCF 3 and CF 3 ; 
30 or X 1 1 and X 12 are taken together to form HCH^L^CH^r; 

where L 1 is C(X 2 )fX 2 ), O, SJOL or N(X 2 ); 
r for each occurrence is Independently 1, 2 or 3; 
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X 2 for each occurrence is independently hydrogen, optionally substituted <CV 



CeJalkyl, or optionally substituted (Cr^cycloalkyl, where the optionally substituted 
(C 1 -C 8 )alkyl and optionally substituted (CrCrJcycloaJkyl in the definition of X 2 are 
optionally independently substituted with -SfOWC-CeJalkyl, -C(0)OX* # 1 to 5 
5 halogens or 1-3 OX 3 ; 

X 9 for each occurrence is independently hydrogen or (d-CeJalkyi; 
X 6 Is independently hydrogen, optionally substituted (C 1 -C fl )alkyl t (Cy-C^halogenated 
alkyl, optionally substituted (CrCrJcydoalkyl, {QrCrHialogenatedcycloalkyl, where 
optionally substituted (Ct-C^kyl and optionally substituted (CrC^cycioaikyl in the 
10 definition of X 0 is optionally independently substituted by 1 or 2 (Ci-C 4 )aiky1 f 
hydroxyl, (C-C^llcoxy, carboxyl, CONHj, -SfOUCrCeJalkyl, carboxylate (Cr 
C 4 )aikyl ester, or 1H-tetrazol-5-y1; or 

when there are two X B groups on one atom and both X 6 are independently (C,- 
C«)aUcyl. the two (C^Jalkyl groups may be optionally joined and, together with the 
15 atom to which the two X 6 groups are attached, form a 4- to 9- membered ring 
optionally having oxygen, sulfur or NX 7 ; 

X 7 is hydrogen or (Cr-CrfalkyI optionally substituted with hydroxyl; and 
m for each occurrence is independently 0, 1 or 2; 
with the proviso that 

20 X 6 and X 12 cannot be hydrogen when it is attached to C(O) or S0 2 In the form 
C(0)X G , C(0)X 12 . SO2X 6 or SOpc 12 ; and 

when R 6 is a bond then ! is N(X 2 ) and each r in the definition -(CHJrL-CCHJr is 
independently 2 or 3. 



25 X 4 Is hydrogen; 

R 4 Is hydrogen or methyl; 
R 7 is hydrogen or (Ct-CaJalkyl; 

R 8 Is hydrogen or (d-C^alkyl optionally substituted with one or two hydroxyl groups; 



A compound according to claim 1 wherein 




R 8 ls 



(CHj), (CH 2 ) b 



where Z 1 is a bond and a is 0 or 1; 
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X 5 and X 53 are each independently hydrogen, trifluoromethyl, phenyl, or optionally 

substituted (C t -C B )alkyl; 

where the optionally substituted (C 1 -C 6 )alkyl is optionally substituted with 
OX 2 , imidazotyl, phenyl, rndolyl, p-hydroxyphenyl, (CrCjJcydoalkyl, 
5 -SfOWC^alkyl, -N(X 2 )(X 2 ) or -CXOJNfX'KX 2 ); 

or X 5 and R 7 are taken together to form a {Ci-CaJalkylene bridge. 

3. A compound according to claim 2 wherein b is 0; X 5 and X 53 are each 
independently hydrogen, (d-C^alkyl or hydroxy(C,-C 3 )alkyt 

R a is selected from the group consisting of 1-indolyl-CHr. 2-indolyl-CH2-, 3-JndoJyl- 
10 CH r , 1-naphthyi-CH r , 2-naphthyl-CH^, 1 -benzimidazoJyl-CHr . 2-benzimfdazolyi- 
CHr, phenyHCi-C^kyh 2^0^(0,-04)81^, S-pyridyKC^Jalkyt-, 4-pyridyl- 
(C^Jalkyh phenyKJHrS-CHr, thienyHd-C 4 )al>cyh phenyHCo-Ca)aIkyK>^H r . 
phenyl-CHrO-phenyl-CHr and 3-benzothienyt-CHr; 

where the aryl portion(e) of the groups defined for R 3 are optionally 
15 substituted with one to three substituents, each substRuent being 

independently selected from the group consisting of methylenedtoxy, F, CI, 
CH 3 , OCH3, OCF3, OCFzH and CF 3 . 

4. A compound according to claim 3 wherein 
R 4 is hydrogen; 

20 also; 
nislor2; 
wteOort; 

X s and X to are each independently, hydrogen, methyl or hydroxymethyl, provided 
that when X 8 is hydrogen then X s * Is not hydrogen; 
25 R 7 and R 6 are each hydrogen; and 

R 3 Is phenyl-CHrO-CHr, phenyl-CHrS-CHr. 1-riaphthyl-CHr, 2-naphthyfrCH*-, 
phenyKCHah- or 34ndolyl-CHr; 

where the aryl portion of the groups defined for R 3 Is optionally substituted 
with one to three substituents, each substituent being Independently selected 
30 from the group consisting of ftuoro, chloro, methyl, OCH 3 , OCF 2 H, OCF 3 and 

CF 3 . 

5. A compound according to claim 4 wherein 
R 1 is -{CHaJrA 1 , -(CH^^C^Jcydoalkyl or (CrC 10 )alkyl; 
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where A 1 in the definition of R 1 is optionally substituted with one to three 
substituents, each substituent being independently selected from the group 
consisting of fiuoro, chloro, methyl, OCH* OCF 2 H, OCF 3 and CF 3 ; 
the cycioalkyl and alkyl groups in the definition of R 1 are optionally substituted 
5 with (C,-C 4 )alky1, hydroxyl, (CrC 4 )alkoxy t carboxyl, CONH* 

-S(0) m (C r C e )aIkyl r -CCMd-C^alkyl ester, 1H-tetrazol-5-yl or 1 to 3 fiuoro; 

Yis O; 

R 2 is hydrogen, -(Co-CsJalkyKCrCaJcycloalkyl, phenyl or (C^-C^alky! where the (d- 
Ce)alky1 group is optionally substituted with hydroxy), -CF 3 or 1 to 3 halogen. 
10 6. A compound according to claim 5 wherein w Is 0 and n is 1 . 

7. A compound according to claim S wherein e is 0; n and w are each 1; 
R 1 is -(CHjJrA 1 ; 

where A 1 in the definition of R 1 is phenyl, thienyl, thlazolyl. pyiidyl or 
pyrimldyl which is optionally substituted with one to three substituents, 
15 each substituent being independently selected from the group 

consisting of F, CI, Me, OMe, CF 3 , OCF 3 and OCF 2 H; 
t is 0,1 or 2; 

and R 3 is phenyl-CHrO-CHr, phenyKCHah- or 3-indolyl-CHr, where the aryl 
portion is optionally substituted with one to three substrtuentB, each substituent being 
20 independently selected from the group consisting of F, CI, Me. OMe. CF 3 , OCF 3 and 
OCF 2 H. 

8. A compound according to daim 7 wherein X s and X 6 * are each 
methyl; R 1 is -CHrphenyt. -CHr^fluoio-phenyl, -CHrpyrtdyl or -CHrthiazoiyl and 
R 2 is hydrogen, methyl, ethyl, t-butyl or-CHzCF*. 

25 0. A compound according to daim 6 wherein R 1 is -CHj-phenyl and R 3 Is 

phenyKCH2>s-. 

10. The diastereomeric mixture of a compound according to claim 9 
where said compound is 2-amir*>4HH3a^R,SH)enzyt-^ 
hexahydro-pyrazolo[4,3-c]pyridine-^ 
30 11. The compound according to daim 10 where the compound is 2- 

amino^1-{3a-(R)-benzyJ-2-methyl»3^^ 
c]pyridine-5-cart>ony1)-4-phenyl-<R^ 
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12. The compound according to claim 10 where the compound is 2* 
ammo-^M3a-(S)-benzyl-2-methy^^ 
c]pyridine-5-rart)onyl>4^)henyl-(R)-butylHsobutyramide. 

13. A compound according to claim 8 wherein R 1 is -CHj-phenyl or -CHr 
5 4-fluoro-phenyl and R 3 is 3-indolyfcCH r . 

14. The diastereomeric mixture of a compound according to claim 13 
where said compound is 2^mino-hH2-(3a-<R f S)-benzy«-meth^ 
hexahydro^yrazolo^4,3<]pyrtcyn 

isobutyramide. 

10 15. The compound according to daim 14 where the compound is 2- 

amiru>-N^2^3a^R)-ben&yl-2^ethyi-3KW^ 
c]pyridin-5-yf)-1-(RH1 Hnndol-3*ylmethyt)-2^o-ethyl}-l8obutyramide. 

16. The compound according to daim 14 where the compound Is 2r 
amlno^2K3MS>^nzyf-2wnethyK^xc-2^ 

15 c]pyricfin-5*yf)-l -{RH1 H^ndoi^ylmethyl}-2*xc-ethyiH^^ 

17. The diastereomeiic mixture of a compound according to daim 13 
where said compound is 2-aminc-N^^3a^R,SH5enzyl-2^thyW 
hexahydro-pyrazotoJ4.3x:]pyrtdIn*^ 

isobutyramide. 

20 18. The compound according to daim 17 where the compound is 2- 

amlno-N42-(3a^)^erwy«^th^ 
clpyridirh5-yl)-1-{RH1 H^c4-3-ytmethyl)-2HDxc^thyi}^80bu^ 

19. The compound according to claim 17 where the compound is 2- 
amJrk>^2K3MSH>enzyl-2^^ 

25 c]pyridin-5-yf)-1-(RH1 H-mdoJ-3-yimethyl)-2Kwo-«thyl}-isobutyram We. 

20. The diastereomeric mixture of a compound according to daim 13 
where said compound is 2-arrino-N42^a^SH4^oro-be^ 
Z3 t 3M,8.7^i*ahydro^yrazolofr 

oxo-ethylj-isobutyramide. 
30 21. The compound according to daim 20 where the compound is 2- 

amino-lvK2K3a^RH4^OTo4enzyt)^ 
pyrazo!o[4,3<]pyndirh5^lMKRM1H^do 



Printed from Mimosa 10/14/1997 14:13:15 page -127- 



WO 97/24369 



PCT/IB96/01353 



•126- 

22. The compound according to claim 20 where the compound is 2* 

amino^2-[3a-<SH4-fluo^ 
pyrazolo[4,3<]pyridin-5-ylhHRH^ 

23. A compound according to claim 6 wherein R 1 is -CHrphenyl or 
5 -CHr4-fluoro-phenyl and R 3 is phenyl-CHrO-CHr- 

24. The diastereomeric mixture of a compound according to claim 23 
where said compound is 2^ino-^2^3a-(R 1 S)-ben2^2-m^ 
hexahydro-pyrazolot4.3<lpyridirv^ 

isobutyramide. 

10 25. The compound according to claim 24 where the compound is 2- 

amino-N-[2-(3a-{R)~benzyU2wne!hyl^ 
c]pyridm-5-yl)-HR)-benzytoxyTr^ 

26. The compound accorcfing to claim 25 where the compound is 2- 
amino44-p^3aKR)-benzyWwn^ 

1 5 c]pyridin-5^1-(RH>enzytoxyme^ L-tartaric acid salt 

27. The compound according to claim 24 where the compound Is 2- 
amlno-NH2H3a^SH>enzyU2^etoy^oxo-2 t 3,3^ 

c]pyridtrh5-yfH^R}^rizytoxy methyl 

28. The diastereomeric mixture of a compound according to daim 23 
20 where said compound Is 2-amino-N-{2K3d^R,S)-benzyW-eth^ 

hexahydroi>yrazolo[4,3^)pyridiiv5^ 
isobutyramide. 

29. The compound according to dalm 26 where the compound Is 2* 
amino-N^-{3a-(R)-benzyk2^thyl-3-oxo-^ 

25 c]pyridirv5-yI^1^)-benrytoxymethyi-2Kixo^thylH8obutyramUe. 

30. The compound accorcfing to dalm 28 where the compound is 2- 
amino4^^3a-(S)-benzyK2-e^ 
c]pyridirv5-yi)-1-{R)-beruyloxyme^^ 

31. The diastereomeric mixture of a compound according to daim 23 
30 where said compound Is 2-amlno-^2H3a-<R,S)-benryW3K>xo-2-P^ 

ethyO-2,3 t 3aA67^exahydro-pyrazo^ 
oxo-ethyQ-isobutyramide. 
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32. The compound according to daim 31 where the compound Is 2* 
amino4J^3aKR)^nzy^x^ 
pyrazoloH.^lpynrfirv^^HRHjertzyto)^ 

33. The compound according to claim 31 where the compound is 2* 
5 amim>-NK2^3a-(SH»nzyW3K»^ 

pyrazolo[4,3^]pyridirv5-yIH-{R)^ 

34. The diastereomeric mixture of a compound according to daim 23 
where said compound is 2-amino-N^1-{R)-benzyloxymethy^2-{3^ 

ben2yl)-2HTOthyl-3-axo-2 ( 3,3aA67^ 
10 ethyfy-Isobutyramide. 

35. The compound according to claim 34 where the compound is 2^ 
ammo-N-{HR}-toenzy1oxyme^ 
2,3,3M,6J4iexahydro-pyrazoio[4,3<jpyrid 

36. The compound according to daim 34 where the compound Is 2- 
15 amim>-N^1-(R)-benryloxymethyM-(3a^ 

2,3 1 3a,4,674iexahydro-pyrazoIo{4 l 3K:]pyn^irh6^y^ 

37. The diastereomeric mixture of a compound according to daim 23 
where said compound is 2-ammo^^3a-(R,S>-benzy!^^ 
2.3,3aA6J4iexarryctro-pyrazotoK^ 

20 ethyfHsobutyrambe. 

38. The compound according to daim 37 where the compound is 2« 
emino^42^3a-{RH>enryl-24ert4nr^ 
c]pyridir»-5-ylH-(R)-benzytoxyme^ 

39. The compound according to claim 37 where the compound is 2- 
25 amtrK>^2-(3a-(S)-benzy^ 

c]pyrkltrb5-yl>1 -(R)^nzyJoxymethy W-oxo-ethyQ-teobutyramWe. 

40. Acompourulaccof^ngtodaim5whereinei8l;nis1;wis1; 
R'fs^CHayrA 1 ; 

where A 1 in the definition of R 1 is phenyl, thienyl, thiazotyl, pyridyt or pyrimtdyl 
30 which is option al)y substituted with one to three substituerrts, each substituent 

being independently selected from the group consisting of F, CI, Me, OMe, 
CF a .OCF s andOCF a H; 
tisO.lorZ' 
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and R 3 is phenyf-ChVO-CHr, phenyHCHak- or 3-indolyJ-CHr, where the aryl 
portion is optionally substituted with one to three substttuents, each substituent being 
independently selected from the group consisting of F t CI, Me, OMe, CF 3 , OCF 3 and 
OCF 2 K 

5 41. A compound according to claim 40 wherein X 9 and X s * are each 

methyl; R 1 Is -CHrPhenyl, -CH^fluoro-phenyl, -CHrpyridyl or -CHrthiazolyl and 
R* is hydrogen, methyl, ethyl, t-butyl or -CH^F* 

42. The diastereomeric mixture of a compound according to claim 23 
where sad compound is 2^no-N-|2-<3a-(R,S)-benzyl-3-oxo-2,3 v 3a,4 l 6.7- 

1 0 hexahydro^yraM^.S^Jpyridin-S^ 
Isobutyramide. 

43. A compound according to daim 42 where the compound Is 2-amino- 
l^^3HR>-berizyl-3^xo-2 t 3 ( 3a t 4 t 6J*hexahydn^ 
benzytoxymethyt-2-oxo-«thy0-»obutyramide. 

15 44. A compound according to daim 42 where the compound Is 2-amino- 

N^-(3aKS>^x^^xo-2 f 3,3a,4 f 6J4^ahydro-py^ 
benzytoxymethyK2<)XO^yIHsobutyrBmJde. 

45. A method for increasing levels of endogenous growth hormone in a 
human or other animal which comprises administering to such human or animal an 

20 effective amount of a compound of daim 1 . 

46. A pharmaceutical composition useful for increasing the endogenous 
production or release of growth hormone in a human or other animal which 
comprises an inert earner and an effective amount of a compound of daim 1. 

47. A pharmaceutical composition useful for increasing the endogenous 
25 production or release of growth hormone in a human or other animal which 

comprises an inert carrier, an effective amount of a compound of claim 1 and a 
growth hormone secretogogue selected from the group consisting of GHRP-6, 
Hexareiin, GHRP-1, growth hormone releasing factor (GRF), IGF-1, 1GF-2 and B- 
HT920 or an analog thereof. 
30 48. A method for treating or preventing osteoporosis which composes 

administering to a human or other animal in need of such treatment or prevention an 
amount of a compound of daim 1 which Is effective In treating or preventing 
.osteoporosis. 



Printed from Mimosa 10/14/1997 14:13:15 page -130- 



W0 9704369 PCI7IB96/01353 

•1*29- 

49. A method for treating or preventing diseases or conditions which may 
be treated or prevented by growth hormone which comprises administering to a 
human or other animal in need of such treatment or prevention an amount of a 
compound of daim 1 which is effective in promoting release of endogenous growth 

5 hormone. 

50. A method according to claim 49 wherein the disease or condition is 
congestive heart faDure, frailty associated with aging or obesity. 

51. A method for accelerating bone fracture repair, attenuating protein 
catabolic response after a major operation, reducing cachexia and protein loss due 

10 to chronic fllness, accelerating wound healing, or accelerating the recovery of bum 
patients or patients having undergone major surgery, which method comprises 
administering to a mammal in need of such treatment an amount of a compound of 
claim 1 which is effective in promoting release of endogenous growth hormone. 

52. A method for improving muscle strength, mobility, maintenance of skin 
1 5 thickness, metabolic homeostasis or renal homeostasis, which method comprises 

administering to a human or other animal in need of such treatment an amount of a 
compound of daim 1 which is effective In promoting release of endogenous growth 
hormone. 

53. A method for the treatment or prevention of osteoporosis which 
20 comprises administering to a human or other animal with osteoporosis a combination 

of a biaphosphonate compound and a compound of claim 1 . 

54. A method for the treatment of osteoporosis according to claim 53 
wherein the bisphosphonate compotmd is alendronate. 

55. A method for the treatment or prevention of osteoporosis which 
25 comprises administering to a human or other animal with osteoporosis a combination 

of estrogen or Premarin® and a compound of claim 1 and optionally progesterone. 

56. A compound accortfing to daim 2 wherein b is 0; X s and X 6 * are each 
independently hydrogen, (Oj-C^aikyl or hydroxy(CrCa)atky1; 

R 3 is selected from the group consisting of 1-indolyl-CH r , 2-indoiyl-CHr. 3-fndolyl- 
30 CHr, 1-naphthyPCHr, 2-oaphthyl-CH r , l-benzimidazolyWHr, 2-benzimidazoJyl- 
CHr, phenyK<VC 4 )allcyK 2-pyiidyHC 1 -C 4 )alkyK 3^jyridyKC^ 4 )alkyh 4-pyridyl- 
(CrdPlkyk phenyWHrS-CHr, thienyKCrCJallcyi-, phenyKCtrCa>alkyK>-CH ri 
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phenyf-CH r O-phenyMSH ri 3.benzothienyl-CH 2 -, thienyl-CHrO-CHa-, thiazolyl-CHr 
0-CH r , pyridy!-CH 2 -0-CHr . pyrimidykCHrO-CHr and phenyl-0-CHrCH 2 ; 

where the aryl portfon(s) of the groups defined for R 3 are optionally 
substituted with one to three substrtuents, each substituent being 
5 independently selected from the group consisting of methyienedioxy, F, CI, 

CHa. OCHa, OCF 3 , OCF2H and CF 3 . 

57. A method for the treatment of osteoporosis which comprises 
administering to a human or other animal with osteoporosis a combination of 
calcitonin and a compound of cteim 1, 
10 58, A method to increase IGF-1 levels in a human or other animal 

deficient in IGF-1 which comprises administering to a human or other animal with 
IGF-1 deficiency a compound of claim 1. 

59. A method for the treatment of osteoporosis which comprises 
administering to a human or other animal with osteoporosis a combination of an 

15 estrogen agonist or antagonist and a compound of daim 1 . 

60, A method according to daim 59 wherein the estrogen agonist or 
antagonist is tamoxifen, droloxifene, raloxifene or idoxifene. 



the racemrcKJIastereomeric mixtures and optical Isomers of said compounds and the 

pharmaceuticaliy-acceptabJe salts thereof, wherein 

etsOoM; 

n and w are each Independently 0. 1 or 2, provided that w and n cannot both be 0 at 



25 the same time; 

R 1 Is hydrogen. -CN, -tCH 2 ) q N(X l raO)X 6 1 -(OyqNpC^OJtCHaJrA 1 , 
-(CHaXjNp^SO^CH^A 1 , -(CHa^N^SOiX 8 , -(Cry^P^C^NfX^CCHaVA 1 . 
-(Cry^tX^PJNpOpC 6 ), -{CHaJqCCOJNp^tX 6 ), HCH^qOJNp^XCryrA 1 , 



61 . A compound of the formula 



O; 




20 
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-{CH^CfOJOX 6 , -(CH^(0)0(CH^\ -(CH^X 6 . -{CH^OCtOJX 6 , 
-(CH 2 )^OC(0)(CH 2 )rA\ ^CH^OCfOlNfX^CH^A 1 . •(CH 2 ) q 0C(O)N(X e )(X 6 ) l 
-(C^CfOJX 6 , -(PUtf QXCH** 1 . KCH^NtX^dOpX 9 , 
-(CH^NO^SOjN^X 6 ), -(CH^O)^, WWCHj)^, 
5 -{Ct-C^oJaHcyl, -{CH^A 1 . ^CHjVtd^Jcydoalkyl. .(CH^-YMC^alkyf, 
-(CH^^YMCHa)^ 1 or-tCHaJ^YMcHaHCrCrJcycloaDcyl: 

where the alkyl and cydoalkyl groups in the definition of R 1 are optionally 
substituted with (d-d)alkyt, hydroxy!, (C,-C 4 )alkoxy, cartooxyt, CONH 2 , 
-SCOUCrCejalkyl, -COrfd-dJelkyl, 1H4etrazol-5-yl or 1 to 3 fiuoro; 
10 Y 1 Is O. S(0) m . -CCOJNX*. -CR=CH-, -CsC-, -N(X*)C(0)-, -CCOJNX 6 -, 

-0(0)0-, -OCtOJNfX 6 )- or -OC<0)-; 
qisO. 1,2. 3 or 4; 
Iis0.1,2or3; . 

said (CHjJq group and (CH^ group may each be optionally substituted with 1 
15 to 3 fiuoro, 1 or 2 (d-d)alkyl, hydroxy), (d-d)alkoxy , carfaoxyl, -CONH 2 , 

-S(0) m (d-Ce)aikyl f -COrfd-dJaDcyl ester, or 1H4etrazol-6-yt; 
R 2 Is hydrogen, (d-d)alkyl. ^C T C 3 )aB5yKC r C a )cydoancyl. -(C^alkyl-A 1 or A 1 ; 
where the alkyl groups and the cydoalkyl groups in the definition of R 2 are optionally 
substituted by hydroxy!, -ClOpX* -CCOMX^pC 6 ). -NtX 6 )^, ^(O^d-CaW, 
20 -C(0)A\ -CPXX 8 ), CF„ CN or 1 to 3 halogen; 

A 1 for each occurrence is independently (C r d)cydoa!kenyt, phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally 
having 1 to 4 heteroatoms Independently selected from the group consisting of 
oxygen, sulfur and nitrogen, or a bicydic ring system consisting of a partially 
25 saturated, fully unsaturated or fully saturated 5* or 6-membered ring, optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 
30 A 1 for each occurrence is independently optionally substituted, in one or 

optionally both rings if A 1 is a blcydlc ring system, with up to three 
substituent8, each substituent Independently selected from the groip 
consisting of F, a, Br, l t OCF 3 , OCF 2 H, CF 3 , CH* OCH* -OX 6 . 
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-C(0)NP(°)(X°) a -C(O)0X 6 , oxo, (d-C^kyl, nitro, cyano, benzyl, 
-S(0)m(Ci-Ce)a!kyl, iH-tetrazoi-5-yl, phenyl, phenoxy, phenylalkyloxy. 
halophenyl. methylenedioxy, 

-NtX^SOrPhenyl, rNpC^QaX 6 , -CONX H X 12 , -SOjNX 11 * 2 , -NX'SOjX 12 , 
5 -NX'CONX'V 2 , -f^SOjNX^X 12 , -NX 6 C(0)X 12 1 imidazole thiazolyl and 

tetrazolyl, provided that if A 1 is optionally substituted with methylenedioxy 
then it can only be substituted by one methylenedioxy; 

where X 11 Is hydrogen or optimally substituted (d-CeJalkyl; 

the optionally substituted (C t -C fi )alkyl defined for X 11 is 
1 o optionally independently substituted with phenyl, phenoxy, (C r 

CsJalkoxycarbonyl, -SfOUCt-CeJaKyl, 1 to 5 halogens, 1 to 3 
. hydroxy, 1 to 3 (C^-C^alkanoyloxy or 1 to 3 (C^-C^alkoxy; 
X 12 is hydrogen, (Cr-CaPlkyl. phenyt, thiazolyl. imWazolyl. fury! or 
thtenyl, provided that when X u te not hydrogen, X u is optionally 
1 5 substituted with one to three substttuents independently selected from 

the group consisting of CI, F, CHj, OCH* OCF 3 and CF 3 ; 
or X 11 and X 12 are taken together to form -{OiaKVCHaV; 
L 1 Is C(X 2 )(X 2 ), 0, 8(0) m orN(X 2 ); 
r for each occurrence is independently 1 , 2 or 3; 
20 X 2 for each occurrence Is independently hydrogen, optionally substituted (d- 
Ge)a!kyl, or optionally substituted (CrC^cydoalkyl, where the optionally substituted 
(C,-Ca)al*yl and optionally substituted (CVC^cycloaikyl in the definition of X 2 are 
optionally independently substituted with -SfOUd-CeJaBcyl, -C(0)OX 3 , 1 to 5 
halogens or 1 to 3 OX 3 ; 
25 X 3 for each occurrence is independently hydrogen or (CrCdaftcyf ; 

X s for each occurrence is independently hydrogen, optionally substituted (Cr 
Ce)aQcyl, (CrCrfhalogenated alkyl, optionally substituted (CrCdcydoaUcyl. or (Cr 
CrHialogenatedcycloalkyi, where optionally substituted (C^aQcyt and optionally 
substituted (Ca-C^cydoatkyl in the definition of X 6 is optionally independently 
30 substituted with hydroxy!. (C^afooxy, carboxyl, CONH* ^(OMCi-Ce)afcyt 
-COrfd-C^alkyl, 1H4etrazo»-5-yl or 1 or 2 (C r C4>alkyl; or 
where there are two X 6 groups on one atom and both X? are (C^Jaikyt, the two 
(CrCa)alkyl groups may be optionally joined and, together with the atom to which the 
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two X 6 groups are attached, form a 4- to 9- membered ring optionally having oxygen, 
sulfur or NX 7 ; 

X 7 is hydrogen or (Ct-CeJallcyi optionally substituted with hydroxyl; and 
m for each occurrence is independently 0, 1 or 2; 
5 with the proviso that; 

X 6 and X 12 cannot be hydrogen when it is attached to C(O) or S0 2 in the form 

C(0)X 6 . C(0)X u . SOPC 8 or SOjX 12 ; and 

when H 2 Is hydrogen then R 1 is not -CH=CH-phenyl. 

62. A compound according to claim 61 wherein 
10 wlsOorl; 

nisi; 

R 1 is hydrogen, ^Cr^-CCr^cycloalkyt, -{CH^A 1 or (CrC«)alIcyl where the (Ct- 
C 10 )alkyl and (<VC 7 )cydoalkyL groups are optionally substituted with 1 to 3 fluoro 
and A 1 in the definition of R 1 is optionally substituted with 1 to 3 substituents 
15 independently selected from the group consisting of F. CI, Me, methoxy, CF 3 , OCF 3 
and OCFjH; 

R 2 is hydrogen. (d-CaWkyl, (CtrCj^lkyKCrCrJcycloalkyl, phenyl, or (C-CaJalkyl- 
phenyl where the alkyl and phenyl groups are optionally substituted with 1 to 3 
substituents independently selected from the group consisting of F, CF 9> OH and 
20 methoxy. 

63. A compound according to claim 62 wherein wis 1; e is 0; R 1 is 
-CHrPyridyl, -CHrtWazotyl, or -CHrphenyl optionally substituted with 1 to 3 
substituents independently selected from the group consisting of fluoro and chloro; 
and R 2 is hydrogen, (C,-C 4 )alkyl or phenyl where the (Cj-C^aDcyl or phenyl groups in 

25 the definition of R 2 is optionally substituted with 1 to 3 substituents Independently 
selected from the group consisting of fluoro, hydroxy or methoxy. 

64i A compound according to claim 63 wherein R 1 ks -CHrPhenyl and R 2 
is methyl or hydrogen. 

65. A compound according to daim 64 wherein the compound is the 3a- 
30 (R) enanliomer. 

66. A compound accorcflrtg to claim 64 wherein the compound is the 3a- 
(S) enantiomer. 

67. A compound of the formula 
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R 1 




<«l) 



the racemic-diastereomeric mixtures and optical Isomers of said compounds, 
wherein 

5 Z m a methyl. *OC. CBZ. CF,C{0)-. FNIOC. TROC, trityl. tosyl, CH^O)- or 
optionally substituted benzyl which is optionally substituted with methoxy. dimethoxy 
or nitre; 
elsOorl; 

n and w are each independently 0, 1 or 2, provided that w and n cannot both be 0 at 
10 the same time; 

R? Is hydrogen. -CN. -(CH^pC^OX 8 . -(CH^O^lXOJCCHJpA 1 , 

-<CH2),N(X 8 )S0 2 (CH 2 )rA\ -(CH z ) q N(X e )SO J X 8 , -{CH^Np^CpjNpC'jtCHjJrA 1 . 

■(CH^OC^CXOJNO^pC 6 ). -(CH 2 ) q C(0)N(X 6 ){X 8 ). KCHj^CtONpCxCHj),^ 1 . 

-(CHj^OJOX 9 , -(CH^CtOJCXCHiJrA 1 . ^CH^OX 8 . -(CH^OCtOJX 6 , 
15 KCH,) q OC(0)(CHj)pAV(CH^ 

-(CHaJqCtOX 6 . -CCH^CfOKCHj),* 1 , -(CHaW^xVcopX 4 , 
-<CH 2 ) q N(X 6 )SO I N(X 9 )(X 8 ). -iCH&PiOiJ?, KCH^OWCHjyrA 1 . 
-(CrC 10 )alkyl. KCHjJrA 1 , -<CH^-<C3-C^)eydoalkyl, -{CHdq-Y'-^-C.Oalkyl. 
-{CHjJ.j-YMCH^ 1 or^CHj) r Y^CH^CrCT)cyctoalKyl; 
20 where the alkyl and cydoaikyl groups in the definition of R 1 are optionally 

substituted with (C,-C 4 )alkyl, hydroxy!. (C-CJalkoxy. carboxyi, CONH 2 , 

-S(0) m (Ci-Ce)alkyl. -CQj(C,-C«)alkyl, 1H-tetraxol-5-yl or 1 to 3 fluoro; 

Y' is O, S(0)». -C(0)NX*. -CH»CH-, -CaC-, -NpCjCCO). •C(0)NX* 1 

-C(0)0. OCtOJNQC 8 ) orOC(0); 
25 q is 0.1. 2. 3 or 4; 

tlsO. 1,2or3; 

said.(CH^ q group and (CHj), group may each be optionally substituted with 
hydroxyl. (C,-C«)alkoxy. carboxyi. -CONH* -StOWCr-Cafclkyl. 
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-C0 3 (Ci-C 4 )alkyl. 1H-tetrazol-5-yl. 1 to 3 Huoro or 1 or 2 (C t -C 4 )alkyl; 
R 2 Is hydrogen, (C r C a )alkyl, -(Co-CaJalkyKCa-C^cycloalkyl, -<C1-C4)alkyl-A , or A 1 ; 
where the alkyl groups and the cyctoalkyl groups in the definition of R 2 are optionally 
substituted with hydroxy!, -CfOJOX 6 , -CfOJN^pC 6 ), -Npc'jpc 6 ), ^(OUC-CeJalkyl, 
. 5 -C(0)A\ -CtOXX 6 ), CF 0l CN or 1 to 3 halogen; 

A 1 for each occurrence is independently (CrC 7 )cydoaikenyl, phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to B-membered ring optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sutfur and nitrogen, or a bicycfic ring system consisting of a partially 
10 saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fuDy 
unsaturated 5* or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 
15 A 1 for each occurrence is independently optionally substituted, in one or 

optionally both rings if A 1 is a bJcycOc ring system, with up to three 
substituents, each substituent independently selected from the group 
consisting of F, CI, Br, I, OCF* OCFjH, CF 3l CH 3 , OCH* -OX 6 , 
-CKDNQCtytf). -CfOJOX 6 , oxo, (d-C«)aIkyl. nitro, cyano, benzyl, 
20 -S<OUCrCs)alM. IH-tetrazot-5-yl, phenyl, phenoxy, phenylalkytoxy, 

halophenyl. methylenedloxy, ^(X 6 )^), -NtXfctOJpC 8 ), -SOjNpfyX*), 
-N(X?)SQrphenyl -NpC^SOaX 6 . -CONX 11 X 12 , -SO*NX 11 X 12 . -NX^OjX 12 , 
-NX B CONX ,1 X 12 , -^SO^X 12 , ^CIOJX 12 , imidiaolyl, thiarolyl and 
tetrazolyl, provided that if A 1 is optionally substituted with methylenedtoxy 
25 then it can only be substituted with one methytenedioxy; 

where X 11 is hydrogen or optionally substituted (d-C^aUcyt; 

the optionally substituted (d-Ce)aikyi defined for X 11 is 
optionally independently substituted with phenyl, phenoxy, (d- 
Ce)aIkoxycarbonyl t -SfOUd-CeJaBcyl. 1 to 5 halogens, 1 to 3 
30 hydroxy, 1 to 3 (C,-C 10 )aJkanoyk>xy or 1 to 3 (d-Ce)akoxy; 

X 12 Is hydrogen, (d-CeJalkyl, phenyl, titiazolyl, imidazotyl, furyl or 
thienyl, provided that when X 12 is not hydrogen, X 12 is optionally 
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substrtuted with one to three substituenls independently selected from 
the group consisting of CI, F, CH 3t OCH 3 , OCF 3 and CF 3 ; 
or X 11 and X 12 are taken together to form -(CH^L^CHJr; - 
L 1 is C(X 2 )(X 2 ). O. orN(X 2 ); 
5 r for each occurrence is Independently 1 , 2 or 3; 

X 2 for each occurrence is independently hydrogen, optionally substituted (C r 
CeJalkyl or optionally substituted (CVCTjcydoalkyl, where the optionally substituted 
(Ci-Cs)alkyi and optionally substituted (CrCr)cycloalkyl in the definition of X 2 are 
optionally independently substituted with -SfOWCrCelalkyl, -C(0)OX 3 , 1 to 5 
10 halogens or 1 to 3 OX 3 ; 

X 9 for each occurrence is independently hydrogen or (C 1 -C H )aJkyi; 
X 6 for each occurrence is independently hydrogen, optionally substituted (C,- 
Ce)a!kyt ( (CrCe)halogertated alkyt, optionally substituted (CyCjJcydoalkyl, or (Cr 
C 7 )-haIogenatBdcyctoalky1, where optionally substituted (Ci-Cdalkyl and optionally 
15 substituted (CrCr)cycloalkyl in the definition of X s Is optionally independently 
substituted with hydroxyl, (d-CJalkoxy, carboxyl, CONH 2 , -S(OUCi-Ce)afkyl, 
-COj/C^Jalkyl, iH-tetrazol-5-yl or 1 or 2 (CrC^Bcyt or 
where there are two X 6 groups on one atom and both X 6 are (C^-CeJaDcyl, the two 
(CrCe)alkyl groups may be optionally Joined and, together with the atom to which the 
20 two X 6 groups are attached, form a 4- to 9- mem be red ring optionally having oxygen, 
suHiirorNX 7 ; 

X 7 is hydrogen or (d-CeJalkyI optionally substituted with hydroxyl; and 
m for each occurrence is independently 0, 1 or 2; 
with the proviso that 

25 X 6 and X 12 cannot be hydrogen when ft is attached to C(0) or SO2 in the form 

CKOJX 6 , C(OP( n , SOaX 6 or SO^ 12 ; 

when R 2 is hydrogen then R 1 is not «CH=CH-phenyl; 

when R 2 is H and R 1 Is -CHrCH=CH-Ph, then Z 100 is not BOC; 

when R 2 is H and R 1 is then 2 ,0 ° is not BOC; . 
30 when R 2 is H and R 1 is -CHrCCCH^Ha. then Z 100 is not BOC; and 

when R 2 Is phenyl and R 1 Is «CH 3 , then Z m Is not CHaC(0)-. 
68. A compound according to claim 67 wherein 

wteOoM; 
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Z 100 Is BOC, methyl, benzyl or CBZ; 

R 1 is hydrogen, KCHaJq^CrCrJcydoalkyl, -(ChyrA 1 or (Ci-Curialkyl where the (C r 
Ci 0 )alky} and (CVCrJcydoatkyl groups are optionally substituted with 1 to 3 fiuoro 
5 and A 1 in the definition of R 1 is optionally substituted with 1 to 3 substituents 
independently selected from the group consisting of F, CI, Me, OMe, CF 3 , OCF 3 and 
OCF 2 H; 

R 2 is hydrogen. (C^aUcyl, .{CtrCjJalkyKCs-CrJcycloalkyl, phenyl or -(Ct-C^lkyrt- 
phenyi where the alkyl and phenyl groups are optionally substituted with 1 to 3 
10 substituents independently selected from the group consisting of F, Ct> OH and 
OMe. 

69. A compound according to daim 68 wherein Z 10D Is BOC; w is 1 ; e Is 0; 
R' is -CHj-pyridyl, -CHrthiazoryl, or -CHj-phenyl optionally substituted wtth 1 to 3 
substituents independently selected from the group consisting of fiuoro and chtoro; 

16 and R 2 te hydrogen. (d-C^alkyl or phenyl where the (CrC 4 )aOcyl or phenyl groups in 
the definition of R 2 is optionally substituted with 1 to 3 substituents Independently 
selected from the group consisting of fiuoro, hydroxy or methoxy. 

70. A compound according to daim 69 wherein R 1 is -CHrphenyl end R 2 
Is methyl or hydrogen. 

20 71. A compound accortf ng to daim 70 wherein the compound is the 3a- 

(R) enantiomer. 

72. A compound according to claim 70 wherein the compound is the 3a- 
(S) enantiomer. 

73. A compound of the formula 

25 
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the racemic-diastereomeric mixtures and optical isomers of said compounds, 
wherein 

2 K0 is t-BOC, CBZ, Cffi(0y, FMOC, TROC, trityl. tosyt or optionally substituted 
benzyl which is optionally substituted with methoxy, dimethoxy or nitro; 
5 eisOorl; 

n and w are each Independently 0, 1 or 2. provided that w and n cannot both be 0 at 

the same time; 

Y is oxygen or sulfur, 

R 1 is hydrogen, -CN. KCHa) q N(X^C(0)X 6 , ACH^^OiO^CH^. 
10 -(CH^NfX^SOjCCHa),^ 1 . -(CHdqN^SQjX 6 , -{CH^Np^CON^CHjVA 1 , 
-(CH^NpC^CtONfX^OC 6 ), -(CH^CtOJNO^pC 6 ), -{CH^CXOJNpC 8 )^),^ 1 . 
KCH^CfOJOX 6 , -{CH^CCOJCHC^JrA 1 , -(CH^OX 6 , -(CH^OCCOJX 6 , 
-(CH^OCCOKCHa)^ 1 , -{CH^OCtONpC^fCHzJrA 1 , KC^OCfOMX 6 )^ 
•{CHj^CCOPC 6 , 4Ct^O)(CtUrA 1 . -(CH^P^CtOOX 6 , 
15 -(C^NQC^OaN^XX 6 ), ^CH^OWC 6 , -(CH^OWCH^ 1 , 

KC,-Cio)alkyl, -(CH^ 1 , -{C^CrCrJcydoalkyl, -(Chy^KCt-CaJallcyt, 
-{CH^-Y^CHa)^ 1 or^^-Y^CHjHCrCrJcycloalkyl; 

where the atkyl and cydoalkyl groups tn the definition of R 1 are optionally 

substituted with (C r C 4 )alky|, hydroxy!, (CrC,)alkoxy, caxboxyi, CONH* 
20 -S(OUCi-Ce)alky , -COatCrC^alKyl ester, 1H4etrazol-5-yl or 1 to 3 fluoro; 

Y 1 is O, SiO}^ -CCOJNX 6 , -CH=CH-, -CeC-, -NpC^qO). -CfONX*, 

-C<0)0, -O^NOC 6 ) or -OC(0); 

qis0.1.2,3or4; 

tis 0, 1.2 or 3; 

25 said (CKyq group and (CHj), group may each be optionally substituted with 

hydroxy!, <d-C«)alkoxy, carboxyl, -CONHa, -S(0) m (d-Ce)afeyl. 
-C0 2 (CrC 4 )alkyl, 1H-tetrazofc5-yl, 1 to 3 fluoro or 1 or 2 (d-C 4 )aikyt; 
R* is hydrogen, (d-Ce)alkyl, ^Co-CaJalkyKCrCatocloalKyl. -(d-C^alkyl-A 1 or A 1 ; 
where the aikyl groups and the cydoalkyl groups in the definition of R 3 are optionally 
30 substituted with hydroxyl, -C(0)OX 8 , -CfOJNOC 6 )^. -NP^pC 8 ), ^0) m {d-Ce)aIky). 
.0(0^, -CCOJPC 6 ), CF 3l CN or 1 to 3 halogen; 
R 3 is A\ (d-Ct^alkyl. KCrdJalkyt-A 1 , ^C^alkyKCxdJcycloaikyl. 
-{Ct-Calaikyl-X^C^sJalkyl. -{C^^kyl-XMtVCeJalkyWV 1 or 
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-(C-CaJalkyt-xMCi-CsJalkyKCrCrJcycloalkyi; 

where the alkyl groups in the definition of R 3 is optionally substituted with 
^(OUCi-CeJaJkyl. -CfOJOX 3 , 1 to 5 halogens or 1 to 3 OX 3 ; 
X 1 Is O, S(0) mi -N(X 2 )C(0)-, -C(0)N(X 2 )-, -OC(0)-. -C(0)0. -CX^CX 2 -. 
5 -N(X 3 )C(0)0-.-OC(0)N(XVor-C^C-; 

R 4 is hydrogen, (CrCe)aIkyl or (CrCrJcydoalkyl, or R 4 Is taken together with R 3 and 
the carbon atom to which they are attached and form (Cs-C 7 ^ydoalkyl, (C r 
C 7 )cyc«oa!keny1, a partially saturated or fully saturated 4- to B^nembered ring having 
1 to 4 heteroatoms independently selected from the group consisting of oxygen, 
10 sulfur and nitrogen, or is a tricyclic ring system consisting of a partially saturated or 
fully saturated 5- or 6-membered ring, fused to a partially saturated, fully unsaturated 
or fully saturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
Independently selected from the group consisting of nitrogen, sulfur and oxygen; 
X 4 is hydrogen or (d-Ce)alkyl or X 4 is taken together with R 4 and the nitrogen atom 
15 to wMchX 4 Is attached and the carbon atom to- .n R 4 is attached and form a five 
to seven membwf -'.ig; 

^ X / 

R a is a bond or is {0H *>* Wb . 

where a and b am independently 0, 1, 2 or 3; 

X 6 and X* 8 are each independently selected from the group consisting of 
20 hydrogen, trifhwromethyl. A 1 and optionally substituted <Ci-C e )atkyl; 

the optionally substituted (C,-Ce)aBcyt in the definition of X* and X to is 
optionally substituted with a substHuent selected from the group 
consisting of A\ -OX 2 , -SfOU^-C^aHcyl, -CrJOOX 2 , (C*- 
C 7 )cydoalkyl, -N(X 2 )(X 2 ) and -C(0)N(X*)(X 2 ); 
25 or the carbon bearing X s and X s * forms an atkyiene bridge with the nitrogen 

atom bearing 2 200 and R° where the aQcylene bridge contains 1 to 5 carbon 
atoms provided that X 5 or X 5 * but not both may be on the carbon atom and 
Z 200 or R 8 but not both may be on the nitrogen atom; 
or X 5 is taken together with X* and the carbon atom to which they are 
30 attached and form a partially saturated or fully saturated 3- to 7-membered 
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ring, or a partially saturated or fully saturated 4* to 8-membered ring having 1 
to 4 heteroatorns independently selected from the group consisting of 
oxygen, sulfur and nitrogen; 

or X 5 is taken together with X 53 and the carbon atom to which they are 
5 attached and form a bicydic ring system consisting of a partially saturated or 

fully saturated 5- or 6-membered ring, optionally having 1 or 2 heteroatorns 
independently selected from the group consisting of nitrogen, sulfur and 
oxygen, fused to a partially saturated, fully saturated or fully unsaturated 5- or 
6-membered ring, optionally having 1 to 4 heteroatorns independently 
10 selected from the group consisting of nitrogen, sulfur and oxygen; 

Z 1 is a bond, O or N-X 2 , provided that when a and b are both 0 then Z 1 ts not 
N-X 2 orO; 

R e is hydrogen or optionally substituted (CrGe)alkyl; 

where the optionally substituted (C^-Cdafkyl in the definition of R* is 
15 optionally independently substituted with A 1 , -CfOJCMCi-CelaHcyl, -S(OWCi- 

QOalkyl. 1 to 5 halogens. 1 to 3 hydroxy, 1 to 3 *0-C(0)(CrCio)allcyl or 1 to 3 
(C^-C^aikoxy; or 

A 1 for each occurrence is independently (CrCjJcycloalkenyK phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally 
20 having 1 to 4 heteroatorns independently selected from the group consisting of 
oxygen, sulfur and nitrogen, or a bicydic ring system consisting of a partially 
saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally 
having 1 to 4 heteroatorns independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
25 unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatorns 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence is independently optionally substituted, in one or 
optionally both rings If A 1 is a bicydic ring system, with up to three 
substituents, each substituent independently selected from the group 
30 consisting of F, CI, Br, I, OCF 3 , OCFjH, CF 3l CH* OCH* -OX 6 , 

-C(0)N(X*)(X°). -qOJOX 8 , oxo, (d-Ca)alkyl, nltro, cyano, benzyl, 
-S(0) m (C 1 -C6)alkyl, 1H-tetrazol-5-yt, phenyl, phenoxy, phenylalkytoxy, 
hatophenyl, methylenedkoy, -NpC^pC 6 ), -NCX^CCOMX 6 ), -SOjNP^KX 6 ), 
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-N(X 6 )SOrphenyi. -N(X*)S0 2 X B t -CONX n X 12 , -SO^NX^X 12 , -NX 6 SO*X 12 , 
-NX 6 CONX 1, X 12 , -NX^CfeNX^X 12 , -NX 6 C(0)X 12 . imidazotyi, thlazolyl and 
tetrarolyl, provided that if A 1 is optionally substituted with methytenedioxy 
then it can only be substituted with one methytenedioxy; 
5 where X 11 is hydrogen or optionally substituted (CfCeJalkyf; 

the optionally substituted (Ci-Ce)alkyl defined for X 11 is 
optionally independently substituted with phenyl, phenoxy, (C r 
Ce)aWa»cycart)ony» f -^OUCi^alkyt, 1 to 5 halogens, 1 to 3 
hydroxy, 1 to 3 (C r C 10 )aIkanoyioxy or 1 to 3 (d-C^allcoxy; 
10 X 12 is hydrogen. (d-Ce)allcyl, phenyl, thiazofyl, Imidazofyl, fury! or 

thienyl, provided that when X 12 is not hydrogen. X 12 is optionally 
substituted with one to three substituents Independently selected from 
the group consisting of CI, F, CH* OCH* OCF 9 and CF 3 ; 
or X 11 and X 12 are taken together to form -{CH^-L^CHaJr; 
15 L 1 Is C(X 2 ){X 2 ). O, S(0) o or N(X*); 

r for each occurrence Is independently 1, 2 or 3; 

X 2 for each occurrence is independently hydrogen, optionally substituted (d- 
C*)alkyl v or optionally substituted (d-dJcyctoalkyl. where the optionally substituted 
(d-Cyalkyl and optionally substituted (CrC 7 )cydoatkyl in me definition of X 2 are 
20 optionally independently substituted with -S(OUd-Ca)aIkyl, -CfOpX 3 , 1 to 5 
halogens or 1 to 3 -OX 3 ; 

X 3 for each occurrence Is independently hydrogen or (d-dJalkyl; 

X 6 for each occurrence Is Independently hydrogen, optionally substituted (d- 

Ce)a!kyl. (CrC e )hategenated alkyl, optionally substituted (Crd)cydoalkyl, or (Cr 
25 CrHulogenatedcydoalkyl, where optionally substituted (d-Ce)alkyl and optionally 

substituted (Cj-CrJcydoalkyi in the definition of X s is optionaBy independently 

substituted with hydroxyl, (d-dJalkoxy, carboxyl, CONH 2 . -SCOMd-Cdalkyl, 

-C02(C r C 4 )alkyl, 1H-tetrazol-5-yl or 1 or 2 (CrCJalkyt or 

when there are two X 6 groups on one atom and both X 6 are (d-C«>aikyl, the two (d- 
30 Ce)aikyl groups may be optionafly joined and, together with the 8tom to which the two 

X 6 groups are attached, form a 4- to 9- membered ring optionally having oxygen, 

suJfiirorNX 7 ; 

. X 7 Is hydrogen or (d-d)alkyl optionally substituted by hydroxyl; and 
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m for each occurrence is independently 0, 1 or 2; 
with the proviso thai: 

X 6 and X 12 cannot be hydrogen when it is attached to C(0) or S0 2 in the form 
CtOJX 6 . C(0)X 12 . SOjX 6 or SOaX 12 ; and 
5 when R 6 is a bond then L is N(X 2 ) and each r in the definition -{CH^r-MCHdr is 2 or 
3. 

74. A compound according to daim 73 wherein e is 0; Y is O; R 1 is 
-CHrPhenyt; R 2 is methyl or hydrogen; n Is 1; w is 1; R 3 is -CHrO-CH r phenyl; R 4 is 
hydrogen; X 4 is hydrogen; R 6 is -CfCHaV; 2 200 is BOC and R 6 is hydrogen. 
10 75. . A compound according to claim 56 wherein 

R 4 is hydrogen; a is 0; n is 1; wis 1;ete0; 

X s and X s " are each independently, hydrogen, methyl or hydroxymethyl, provided 
that when X s is hydrogen then X 9 * is not hydrogen; 
R 7 and R° are each hydrogen; 
15 Y is oxygen; 

R 2 is hydrogen, methyl, ethyl, propyl, l-propyl, t-butyl, -CHjCFa, CF 3 or -CHr 

cydopropyl; 

R 1 i8CHrA 1 ; . 

where A 1 In the definition of R 1 Is phenyl, thlenyl, thiazolyi, pyridyl or pyrimidyl 
20 which Is optionally substituted with one to three substituents, each substttuent 

being independently selected from the group consisting of F, CI, Me, OMe, 

CF a , OCF 3 and OCFjH; and 
R 3 is pheny^CHrOCHr. phenyHCHj)^ 3-indolyl-CHr, thienyKCHrOCHr, 
thiazolyWHrOCHr , pyridyl-CHrO-CHr . pyrimidyK^rO^Hr or phenyM>CHr 
25 CH 2l where the aryi portion is optionally substituted with one to three substituents. 
each eubstituent being independently selected from the group consisting of F, CI, 
Me, OMe, CF 3 , OCF a and OCFjR 

76. A compound according to claim 75 
wherein X s and X 6 * are each methyl; 
30 R 2 is methyl, ethyl, or -CHjCF* 

A 1 is phenyl optionally substituted with one to three substituents, each substttuent 
being independently selected from the group consisting of F, CI, Me, OMe, CF 3l 
OCF 3 and OCF2H; 
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R 3 is pheny»-CHrO-CHr, phenyKCH^r or thienyWHz-0-CH r where the aryl 
portion is optionally substituted with one to three substituents, each substituent being 
independently selected from the group consisting of F, CI, Me, OMe, CF 3 , OCF 3 and 
OCFjH. 

5 77. A compound according to claim 75 

wherein X s and X* are each methyl; R 2 Is methyl, ethyl, or CH^CFa; 
A 1 is 2-pyridyl or 3-pyridyl optionally substituted with one to two substltuentB, each 
substituent being independently selected from the group consisting of F, CI, Me, 
OMe, CF S , OCF 3 and OCF*H; 

10 R 3 is phenyt-CHrO-CHr, phenyHCHaV or thienyl-CHrO-CHr where the aryl 
portion is optionally substituted with one to three substituents, each substituent being 
independently selected from the group consisting of F, a, Me, OMe, CF 3) OCF 3 and 
OCF2H. 

78. A compound according to daim 75 

15 wherein X s and X* are each methyl; R 2 Is methyl, ethyl, or CH£F 9 ; 

A 1 is phenyl optionally substituted with one to three substituents, each substituent 
being independently selected from the group consisting of F, CI, Me, OMe, CF* 
OCF3 and OCF2H; R 3 Is 2-pyridyW:H r O^H ri or 3-pyridyWCHrO-CHr where the 
aryl portion is optionally substituted with one to two substituents, each substituent 

20 being independently selected from the group consisting of F, a, Me, OMe, CF 3 , 
OCF 3 and OCF 2 H. 

79. A compound according to daim 77 having the formula 




the racemio-diastereomeric mixtures and optical isomers of said compounds wherein 
25 R 2 is methyl; A 1 is 2-pyrtdyl: and R* is ^Hj^CHrphenyt; 

R 2 is CH*CF 3 ; A 1 is 2-pyridyf; and R 3 is -CH2<)^iV3^oros>henyl; 
R 2 Is CHjCFa: A 1 is 2-pyridyf; and R 3 is ^VO-CHr4-chlon>^henyt; 
R 2 is CH 2 CF a ; A 1 is 2-pyridyl; and R 3 Is ^Hr0^r2.4-d)-chlortH>henyi; 
R 2 is CH2CF3; A 1 is 2-pyridyt; and R 3 Is -CHrO-CH r 3-chloro^hiophene; or 
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R 2 is CH 2 CF 3 ; A 1 Is 2-pyridyl; and R 3 Is ^HrO-CH r 2,4^hfluofOi>henyl. 

80. The diastereomeric mixture of a compound according to claim 79 
where the compound is 2^mino44-[HRH>enryloxymethyl-2^ 
(R,S)^yridirh2-ylmethyk2,3,3aA^ 

5 ethyl}-2-fnethyl-propionamide. 

81 . The compound according to daim 80 where the compound is 
2-amJno-^HR}-benzyloxymeth^ 
2 1 3 ) 3aA67^exahydro-pyrazolo[4>c]pyridin^ 

propionamide. 

10 62. The compound according to daim 80 where the compound is 

2nAmtao-^HR>-benzyloxymemyl-2^-m^ 
2,3,3aA67^exahydro-pyrarolo[4,3^]pyFkti 
propionamide. 

83. The diastereomeric mixture of a compound according to daim 79 

1 5 where the compound is 2-amirw>-hH1KRH3^ion>^n2yloxymethyl>-2-oxo-2^ 
oxo^a^,SH>yridirv-2-yimeW 
pyrazoio[4,3-c Jpyridin-5-y«HthyI)-2^ethyl-proplonamlde. 

84. The compound according to daim 83 where the compound is 2- 
amino44H1KRM3<htoro^rizytDxymethy^ 

20 2-(2,2.2-trifUjoro-ethyf)-2,3,3aA6 J-ha^ 
methyi-propJonamWe. 

85. The compound according to claim 83 where the compound is 2- 
amino^HRH3<hJoro-benzyx^metty 

2^,2 t 2^uoro<myl)^2 t 3,3a f 4 > 67-hexahydro^yrazoloH^ }pyridln-5-yl}-ethyl}-2- 
25 methyt-propiorttmlde. 

86. The diastereomeric mixture of a compound according to daim 79 
where the compound is 2^minc>-hH1KRh(4^toro4>enzytoxyme^ 
oxo-3a^R,S)^yridin-2-ylme%^ 

pyrardoH.3^ JpyrkJin-5-yl}«thyIh2^ 
30 87. The compound according to daim 88 where the compound Is 2- 

amino-N-{1 ^H4<htoro^enzyloxymetty 

memyi-2^2 l 2-trifUjoro^thy1)^^ Jpyridin-S-yt]- 
ethyl}-2-*nethy J-propionam ide. 
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68. The compound according to claim 86 where the compound is 2- 

ethy^-methyi-proptonamtde. 
5 89. The diastereomeric mixture of a compound according to claim 79 

where the compound is 2^mino-^1-(RH2.4^ichtoro^en 
oxo-3a^R l S)^yridln-2-ylmethy^2^2,2 t 2-tn^uor6^hy^ 
pyrazoJo[4,:^]pyridin-5-yl}^yO-2^ 

90. The compound according to claim 89 where the compound (s 2- 
1 0 amino^HRH2.4^ichioro-be w 

ylmethyt*2*(2,2,2-trifluoro^W 
ethyQ-2-methyHropionamMe. 

91 . The compound according to claim 89 where the compound Is 2- 
amino-N-{ 1 KRH2,4^lcWorc>^nzytaxyrn 

15 y1metriyl-2K2 1 2 I 24rifluoro^thyl)-2 I 3 l 3a t 4 t 6J^ 
ethyiy-2-fnethyt-proptQnarnide. 

92. The diastereomeric mixture of a compound according to claim 79 
where the compound Is 2-amino4^HRM4^on>^[oph 
oxo-2^3^xo^aKR,S)-pyrid^^ 

20 hexahydro^yrazoioI3 f 4<:lpyridin-6-yq^ 

93. The compound according to daim 92 where the compound Is 2- 
amino-N-{1 KRM4-<^ro-thiophBn-2-ytmethoxym 
pyn^2-ylmetnyl-2^2A2^uQn>eth^ 
c]pyridin^-y1^ethyl}-2-meth^ 

25 94. The compound according to daim 92 where the compound is 2- 

amtoo-^HRH4-chtoro4Nop 

pyrio^-2^lmethyKK2Z2^^ 

c}pyridin-6-yl}^yD-2-mefr^^ 

95. The diastereomeric mixture of a compound according to claim 79 
30 where the compound is 2-amino-N-{1 KRH2,4^muoro^iTzyto)cyme1rryJ)-2^xo-2H^ 

oxo^a^SHiyricfin-2-ytmelhyWH2A^ 

pyrazo!o[4,3^]pyrtdln-5-yi]^thyf)-2^ethy4)ropionamide. 
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96. The compound according to claim 95 where the compound is 2- 
amino-N^1-(RM2>4Kfifiuoro-benz^^ 
ylnrethyl-2^2,2,2-trifluoro-ethyl)-^^ 
ethyf}-2-methyl-propionamide. 
5 97. The compound according to claim 95 where the compound is 2- 

amino-N-{HRM2,4^ffluoro-benzyta^ 
ytmethy!-2-(2 t 2,2^rifIuorc>-ethyl^^^ 
ethyr^2-methyi-proptonamlda 

98. A compound accord ng to daim 8 having the formula 




the racemkxliastereomerfc mixtures and optical isomers of said compounds wherein 

R 1 Is -CHrphenyl. R 2 is methyl and R 3 is -{CH^-phenyt; 

R x is -CHrPtenyl R 2 is methyl and R 3 is 3-indc»y^CH r ; 

R 1 is -CHrphenyl, R 2 is ethyl and R 3 is 3-indo*y»-CH r ; 
15 R 1 is -CHr4*fluoro-phenyl. R 2 is methyl and R 3 is 3-indotyl-CHr; 

R 1 is -CHrphenyl, R 2 is methyl and R 3 is -CHyO-CHrphenyl; 

R 1 is -CHz-phenyl, R 2 is ethyl and R s is •CHrO-CHrPhenyl; 

R 1 is -CHrphenyl, R 2 is -CHjCF 3 and R 3 is -CHrO^airPhenyl; 

R 1 is -CH 2 -4^luon>phenyI t R 2 is methyl and R 3 is -CHrOCHs^henyl; 
20 R 1 is -CHrphenyt, R 2 is t-butyl and R 3 is -CHrO^HrphBnyt; or 

R 1 is -CHrphenyl. R 2 is methyl and R 3 is ^HrO^V3,4-dkfluoro-phenyl. 

99. The diastereomertc mixture of a compound according to dafm 98 
where the compound is 2-amlno-N42^3a-(R t SH>enzy^ 
hexahydro-pyrazolo !4,3K:lpyridirv^yrh1-(RH3,4^ifto 

25 ethyIJ-2-methyVpropionamWe. 

1 00. The compound according to daim 99 where the compound is 
2^mino-N«PK3a^R)-benzyW^ethyK 14,3- 
clpyridirH5-ylMKRH3,4^ffluoro^ 

propionamlde. 
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101. The compound according to daim 89 whore the compound is 
2-amino«N-[2-(3a^$H>enzy^ 
c]pyridin-5-yl)-1-(RM3A<lffluoro^en 
propionamide. 

5 102. A compound according to claim 41 wherein R 1 is -CHrPhenyl; R 2 fe 

hydrogen or methyl and R 3 is -CHrO-CHrftoenyl. 

103. A method according to claim 50 wherein the disease or condition is 
congestive heart failure. 

104. A method according to claim SO wherein the disease or condition is 
1 0 frailty associated with aging. 

105. A method according to daim 51 wherein the method is for 
accelerating the recovery of patients having undergone major surgery. 

106. A method according to claim 51 wherein the method is for 
accelerating bone fracture repair. 

15 107. A method for increasing musde mass, which method comprises 

administering to a human or other animal in need of such treatment an amount of a 
compound of claim 1 which is effective in promoting release of endogenous growth 
hormone. 

106. A method for the treatment of osteoporosis according to daim 53 
20 wherein the bisphosphonate compound Is ibandronate. 

109. A method according to claim 59 wherein the estrogen agonist or 
antagonist is ci&^4-fluoro^henyt)^4^2-iitpertcfiM^ 

tetrahydro-naphthalene-2-ol; {-)-c/s-6-phenyl-544-(2-pyrn)Bdir>-1 -yl-ethoxy)-phenyi}- 
5 t 6J,8-tetrahydiTOaphthatene~2<4t; ds^phenyl-544^2-pyrrolidir>-1-yKethoxy>- 

25 phenyO-5,6J,8^etrahycko^phthaiene-2^; c&Hff^yrrotodiiueto^ 

phenyt-e-hydroxy-1 ^3,4-tetrahydrcHiaphthalene; H4'-pymondinoett»xyptonyt)-2- 
(4*-fluorophenyiV6-hydroxy-1 ,2,3,4-teirahydrdsoqulnoline; cfe-6-(44iydroxyphenyl>-5- 
[4^-i)fpeddin-1-yl^thoxy)-phanyf}-5,6 ,7,8*tetrahydro-naphthalene-2-ol; or 
H4*<pyiro&dinolethoxypheny0-2-pheny^^ 

30 110. A method for promoting growth in growth hormone deficient children 

which comprises administering to a growth hormone deficient child e compound of 
daim 1 which is effective in promoting release of endogenous growth hormone. 
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